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~3 5 OmgKOH/g-C*>SiS55-^ (b) i: S:^* 
*ffi!B*jiS2 5~5 4 d y n e/c mTfcSr.i:Sr 

Iif*^2j iii^^F (b) WiSilgf<D^j5S5 5mg 
KOH/g}^±l 5 OmgKOH/g^SST-fcSIS*^^ 
1 IE«c(0|E^fKo 10 

[!i*rS3] ^^^^ (b) *Sr>Ui5'>'*^»J!gT-*).5it 

2 \zwM<r>te.^mo 
[i«*«4l ii5^>^ (b) oo~ 

3 5 0mgKOH/g-efc-5tS*iilf5«fe(^fE®?iS„ 
[it*il5l (b) ;45T^'y/i'T5 K«2»ft:*i 

6 ] iE«i?i5C0^ffi5g;^3;45 25dyne/cm 
£t±37dyne/c m*SST'foSlf 1 lEStWfEfit 

®o 20 

iw*«7i il5:9•^=^ (b) A^^i-^ ^^mmx-h^n 

[lt*^8] iE8fe?i£cD^ffi35;^;!i5 3 7 d y n e / c m 
«±5 4 d y n e / c m*aT-fo?)li*lg 1 lEttOfEflt 

[W*^ 1 0 1 ( b ) <D^Wl<DWtmAi 5 5 ~ 

1 5 OmgKOH/g-C'fc'?. fB^?<$(D^ffi^;0;55 2 5 30 
d y n e / c mJW Ji 37dyne/c m*WT-fo •Sit * 
« 1 fE«<0|E«i)S„ 

(b) ASt^U'i^V^MflgT-fcS 

Ilt*il 1 2 1 ( b ) comm^nwtaA'^ i o o 

~3 5 OmgKOH/g-C-fcf). fE43^?iS<7?«ffi3S;^;ii5 3 
7 ~ 5 4 d y n e / c mT-fc5li*« 1 WiagkJi^, 
tit*:^13] m'AT (b) ;4?r^'yybrs KM«#: 

[if*tBl4l (b) EA^<Z?T-:^i^t47k^tt 

lii*«15l (b) W^lcor = ;^->'ti7K^t4 

i«^)-^-roSfeffi*S 1 5 0mg • KOH/gW±T-*>-5i»* 
« 1 4 tClE^rolE^fK. 

[I«*«16] T = :^Vtt7K^tii^:J>T-i4S (a— 

« 1 4 tClH^WlElitfSo 
[?«*«17l (a) i45;&-j)f:^y^7S'i'-efoS 

ti*:s 1 iz^i&(D^mmo so 



[if*«18] ;K>y7S'i5'(7?DBP®}ftSdSl 
OOcm'/lOOg EJl±-C-fe-5if 1 7 lcfH«t«OfE 

[if*^19] ^^'T^a-^^^tBSti^lSrO. 5~5 0 

[0 0 O 1 1 
(0 0 0 21 

^±mxf^mr^iy<9 . :t-7 ^ y^^W-M^^fx-ff^m^ia-i 
^^Sfflco-r^^' v^oi-y hT'y >'<?^r■^ffi$^^s*^J— 
(00031 ±.m(o?sm^M^-r^tzi!b. TRttJA^f 
y -y ^(omM^^;^m\^timmmf>^-ux'm.m ^ivx\^^ 

(0 0 0 41 ±m(omm^m^-t?)tzi!b. y<-<>^—t 

(00051 



(3) 



12002-167536 



ffl Lfc^ >^ v^^ s/ ME^*&S:ti*i-S c t ir foSo 

[0006] 

10 0 0 7] irfjit^h. ^mM<Dmi(^mWi\-t^ &fSi< 

tiy. mm- (a) ji^^^\:LT^ K^^. '^U^^^-^ 

Wbao^C)i@gt®g(^®?ffi;65 5 5 — 3 5 OmgKOH/ 
gT-fo^iS5>^=- (b) irSr^^L. 2 5 - 5 

4 d y n B / Qxax-^^z. t^mmt-r^mmmz^^-t 

[0 0 0 8] 

[0 0 0 9] -Y^o — rv^jcfigffl^n^M**^ LT 

fi. C. I. h^^o— 1 , 2, 3, 12. 1 30 

3, 14. 1 6. 1 7. 7 3. 74. 7 5. 8 3. 9 

3. 9 5. 9 7. 9 8. 1 1 4. 1 2 8. 1 2 9. 1 5 

1. \^A^t^m^hf\.^.'^'^:y^^i^^\z.m.Wi^ic\^ 
^m:Pc(D^m\\h\^X\t^ C. I. fc'^V>'M/:yK 
5. 7. 12.48(Ca).C. 1.48 (Mn) . 5 
7 (Ca). 57:1. 112. 123. 168. 18 

4. 2 o 2^755^ff t)nSo v-rw^^^j^tcffiffl^n-s 

«j|sf(O^^Mi: LTIi. C. I. t^'^V h^/u-l . 

2. 3. 15:3. 15:34. 16. 22. 60. 

4. ^O^if^m^h^^o 40 

[0 0 1 0] jy±(Dte. c. I. if^^vNu:yK2 0 

9. 1 2 2. 2 2 4. 1 7 7. 194. C. I. \^^:^ 

h::t-l^>v^4 3. C, I. /<vV^<Air\yyVZ^ 
C. I. t'^i/T^V h^^-r^^Uy h 1 9. 2 3. 3 7. 
C. I. t:'^?^;^^^ h^y — V3 6. 7. C. I. 

15:6. 2 0 9^t>{£fflT-#^o 
[0 0 1 1] ^fc. ^^P^*3V^T^t. mPch\.X. Tir 
^u^y^^;/:^^. f^-w^^/uy^ y :5^. >^r^^-;^y^ 

^-^V^^/Uy^ ^/^Xti^r— 50 



[0 0 12] ±fEc^;^— >}?>'y^5/i7 0DB: 
tl. . 60ml/l00g W± 

X^^ii^^ if^L<f^l OOml/1 0 0 gW±. 
»^b<{il4 0ml/10 0gi^JiT-fo^o nW:^ 
il^8SS%KJlT. iff*L<li4«»%WTT-fo 

5o pHti. iii^i — 1 4<^$n5;?i^ fsii^?i5c>«:#^ 

:^ttc>m>^.7&^b. *f^L<li3-'l 1. JE{^Sf^t<Ji 
6'-9Tfc5o BETJt^ffiSfi. il^l0 0m2/g 
J«±<t$n^;i5^ »*b<tll 5 0-6 0 Om2/g< 
Mt:i*f^b<H2 6 0-5 0 Om2/gT-fc^o 1 

ii^3 0nmJLUT^$tu5?ii^ $f^b<Jt20 
nmJeJLT. Mt^#?*b<{ll 6nmaT. i|#tr$f4L< 
til 5 nmJWT-Cfc^o r:i-C. D B PPSfffifitl J I S 
K6 2 2 1 A^feT'ffl^b/cffi. nW7f\±l I S K 
6 2 2 1 60;^&T-S'J^Lycfig. 1 ^^fc^KT-^f^mT-iS^^^ 

[0 0 13] sx±<om^j:^-7^>'y9^yi^<DM.wmt\^ 

T{±. rcolor BlackFWlj, TpW 2 J . 
rFW2Vj . rpWl 8J . rFW2 0 0j. rspeci 
alBlack 6j. TColor Black S 
170J (U±'rV^yD'm^a) . rcONDUCTEX 
9 7 5ULTRAJ (=3 n >^ t'T ^-MiSi) ^f)>mfhtl 

[0 0 14] ^fc. *^I^J:::fcv^Tf*. ±fBcoffiJ|SFSril: 

(D(DM.i^MtVX\±. Cab-o-Jet 200^ fc(:±Cab-o-Jet30 

[0 0 15] m^. *^0jr-ttffl-r^. ':^^Mz.tx k 

^^'g^^-oJt^±WbaoiSRi^(Dg^ffi;^>5 5-3 5 0 
mgKOH/g-efoSJi555'^ (b) \Z.^\^Xm^'t^. 

[0 0 16] 5>T-I^tCT^ Kfe'&^^bB.oSRt^cT)^ 
mir^^ 5-3 5 0mgKOH/gi?fo^i^5>^<Jr LT 
li. 0iJ;t(i. T^y/ur^ K. tr'^/ut^'ny K 

fife. i«(cr^ 

\^^(r>m^%^}i(n^m:^w^t x.x^Wi't^z.himm 
y /ur ^ K^ii^^^ y /UT^ K>s.t>vxiiT^ y/i-r 




(4) 
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10 0 17] _bi5<7>iW7K14Si: LTfi. Sm^HTV^T 

(^^) r^yu— (^^) r^J^yu— io 

1 0 0 1 8 1 m/c. mmm<7:>mmr^ 100-35 

Om&KOH/^Xh^m^T^'T- (b) bT 

;^ ^ y /i-j^^ts-g^flc. y ^/wr >^ y /i-r ^ k/-< >^ 
^ ^ y hX^ ^ ^ y /w^^fi'&i^^. v^Tir h 
>-r ^ y /i-T ^ K/7< ^/ut^ ^ y h/y^/ur 
y ^ ^ y /i-^^fi-^^. p< y /ur ^ k/ 

[0 0 19] K*g^^^-r^¥»ff<?:>:^^M<^ ur 20 

{i. r^yyu-T^K. ^^^yyUT^K. v?;^^/ur^ 

^y/i-r^K\ v^-f yynt:vu7«^^y/i-r^ H\ v^r 

r^y/i-r^K. 7«^^yyi-r^K\ v^;^^/ur^ y /i- 
/ur ^ H\ ^ / ^ ^ :^ y ywr ^ K/55<*#^^tt. 
[0020] i^5>^tt^tc:jott^r^ m^^*-r5¥» 30 

mo 1 %«±. if^b<f±l O'-S Omo I %X^^o 

(Dm^^^^^h. a^l Omo 1 %U±. $f^L<H2 Om 

0 1 %U-t. Mi-*:T^b<{12 Omo I 70mo 1 

(^»J^ (mo 1%) <bi«7Ktt*Sf*:(7?fiJ^(7)it (mo I 

%) fi. «#^^tt*5cJ:m±tHtt<DM.«^>;6-e>> ii^l/ 

1 5:i^±. $f^b<tti/5Ji^±. Htc:$f^b<(ii/ 

[002 1] ^^^rtic ^^^^srw i.K^mmm(D 

mar^5 5 --3 5 0mgKOH/g-efe^iS:9'^<b LT 

V ^—'r/l^i>:^—/um. ym^x/Wv?:^— yu^. y 
;?7— tR^.- ^^;^::d--y^^/J:^(?^^/;?^— yHt^^fe^ ;^yU 

^O^mm. ;^y^^v^S^.e^<7)^»^:frv?;d-^yv<tS:K 
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6 

[00 2 2] ±|E<^>?>f y'>r^.-h<kLT{i. ^J;t 

v>vyiyr^^— 2. 2, 4- h y y^yu-^^^i^^^^ 
u-vi^^ y i/T-t^- h#<7:)fliflS;^i^>f y v-T^^- h>(t:^ 
^ y>J^n y'>T^— TKi^^v^y u^^v^-f 
y'>T^^— 1, 4-'iy^^^^-^:^i^^^v?^y'>T-t-— 
ys^r^^— h^^^yu=^iyu>-i;^>r ys^T^^— N 

^y >r^^— :7air^y^7< ^ vv^-f ys/T-t-— 

y v-T^^- hit^m. z.^h'J^ vi^r^-- 

[0 0 2 3] ±m<Di^:t-/\-it^i^tn. ^y 

^^u-^^^ y yK ^y :yn t:'u^^>r y ^y 
^ h^^^u^^jr.— ryi-^y =1— yK ^y^=^1^7^^u 

:^-<>'^yUTi:/-<— y - 3 ^yu^^^^yUT 

TKy^^uv-Zy^U^-Tv?-^- jKy^t^;^ 
^^^^yl^Z-^^v^/t'Tv?-^— b^(7);K y 
yU. Ttfy ;t7yn^:^ h>-V?;^— yU^O;tf y 

-yK 4^y v-K^-- h v^^-y^;i>^^tf ?>;h.'5o 

y T^y^^^fcfixKy a:.;^7"yu^Ov?^— yWb-g^^l/i^^ 

[00 24] JilBco^X-g-Wv^zf- yi-<^ LTfi. Mx. 

y^n— yUgg®&7S^*;6S*Jf biX-So #tCv?y ^n-yuy 

[0 0 2 5] -i^u^^/^lltflgfiT/U^^y^-^jrJzoT 

>/yiry>-. h y y^n-yu:r.^^^^ ^y^^^j^ 
>fuyn/^>-^C0 3«Tyu=i— yK ^<^Ty^d^ U^^^:^^^ 

[00 2 6] ^fc. y -7— >>y^n 

Xn. il^v^T^^-Xf^hy T^>^;05W?3tv6o ^ 

f-, ^(7)j.#:^j^ LT^l--'^1^y ^u>-i^T:^ -i^y 

y^yuT ^ h y ^^yi^T >WcoTJi^^/ur ^ 
y — yur ^ ^^^ooryu;^y— yur ^ ^yujj>y>^, T 
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[0 0 2 7] 5^T-rttr»>UT^^Sr*LE.oiKit®&^®? 

5 5 --3 5 Omg KOH/gTfc5^g5>^^l. -btS 

[0 0 2 8] :*:^P^tc*5V^T. i^^^^- (b) <h bT^i. 
^ift^J-T- (b) li. Li. Na. Y^mcOT Ji^tf 

[0 0 2 9] :^%m-r:^m'1r^±.m(Om's^l' (b) (Dig 

mm(omm\±. m^^<DmK^. ss-ssomgKOH/ 

MM^^m^^fi^h. ^m(OTm\-±. ir?-^b< [16 Omg 
KOH/g. JEl-if^b<fi6 5mgKOH/gX-fc 20 

®&«<D±Pgfi. »^b<{i:3 3 OmgKOH/g. 
SJ::iff^L< f±3 0 Omg KOH/g-efo^o ^fc. ^ 
iStt «^Jx.«T^';^^ 

*f^L<?ll 00--3 50mgKOH/gT-fo^o 
JEtC. ^(D^^cD^fficT^TPSfl. $f^L<{1120rag 
KOH/g. Sir^:?^U<Jll 5 0mgKOH/gT-fc 

^ffi<0±PMfi. if^b<fl3 3 OmgKOH/g. 
Mlwijf*L<[i3 OOmgKOH/gT'fc^o * 

m) \^mmx^^^'^^ (b) (7pjess^(D^ffi(i0^ u 

<f±55--l SOmgKOH/gT'fc^o JEl-. :i<D^ 
-g^OgHffit^TPm. »^L<fl6 OmgKOH/g. JE 
tri[?^L< f±6 5mg KOH/g-t:^fo«9 . ^ffficoJiPI 
II. ^J?^ L< fll 3 Omg KOH/g. MiC$?^b<('± 
1 0 OmgKOH/g-efc^o ^/d. JntBOig^T- 
(b) (OmmW-Ws^^m^-t. PtW^Stt<D«^.;5^?>. ii 
^30;^«T. *f^L< (15 0 0 0-4:^5 O 0 0. M 
lCiff^L< 115 0 0 0-3:^. 4#tCitf^b< 5 0 00 — 

2:^-efc^o 40 
[0 0 3 0] ^mm\^^^^mmm\z\^n^(ommm^^ 

[00 3 1] It-f :d-vi4^ffiffi14»J t LTfl. J!gW®&:BS 



mm^. •^>'^u>;^y^7^^v^7^^>'^-7y ^-ftg-a-^is. ^ 
y ;d-^v':ii^i/vr/u^yuy v^^^^^yi-^. N-y^ 

[00 3 2] ^vtt#ffiSttSJ<h LTIl. #«c$iJP5 

^^^^ K1Sit^fcJl:/n t:"u>;d-^i^-f K1t3gSr*i- 

1 O'-l 6(Dt>(7);65St:i#f^ bv^ 
[00 3 3] #M ^v-tt^ffiffitt^iJcT^a^^Mclr UTfl. 

U>^T/^^/W:3:.— T^yK JJ< y S^^^ U ^ y /t-^ 

:ae'>/:3:-^u:x h y -r^v^/u:!!— ^/u^ /K y ;^=^ v'^^ 
ir^yu^— 3jf y ^:3e>>;ii^uv;;^^r y 7^ 
71-. ^y :^^v-^^U>'Tyu^/U'T^ T^/?^^y:?^ 

:^y ;^:3rv':r.^U>'y/ut'^^^ 
v^^T^Tix— Tlfy ;<^=3eV:x.^u>'y/^'t:^^^>-;<^urc— 
>^yn -/^/Ky -r— , yyutr^^^flgM^^^T'/t'. ^jfy 

^^U>'y/ut:'' h-ywfliM@^^^-7">'^. ^^y-ir y >flgflS 

jKy ^d-^v-^^uv-flgflS^^i^^^T^yK ^y 

[0 0 3 4] :^>^14^ffiffitt^lJ^3 J:t/f^tt# 

=='^J>^W^. T/u^yu-<^>f ^'S. T y =3r-y-^ K®;OS 

[0 0 3 5] StJlStJOS^i-^ (b) 

[00 3 6] T^iri^^im^Wi^^}! b-Ctl. IE^?& 

Omg KOH/gJW_b. i?*b< (12 0 Omg KOH/ 
gj^±. Si^$f^b< 2 5 Omg KOH/ga±(7:)t3<D 

^14(D.'^.T-$f^bV\ 
[0 0 3 7] i^^^^'(7:)j^7KttS<i:bT{l. Km^tbT 

j^«ifc4a±T^fcoTaoS5> 
[00 3 8] ifmn'Q^m'r^T^ir:y^im^Wi^=^ 
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[003 9] *^0JT-^ffli-^rr:i;i->^tt7Ki^14 

bV\ Miw, 5 Omg KOH/gWizcO*fi^ 20 

Li. Na. K^^T^T/U;^ y ^JlJfi. TV^::^ 

T. >>v ^/i-r ^ (^y. v^. hy) oi^y— /ur 
[0O4 01 u±.(Dm^j:m^A^^r:i\^M^^^mm<Dmm 

67J. r6 7 8j. resoj. r6 8 2j. reg 
7j , reoj, r62j. resj. ryoj, ra 

5 4J . rsoij. ^6 6 1 oj m^^mfhn^o 
[0 04 1] :^^m<Dn^mm(Dmi^t urti. a^. tR 30 

[0 0 4 2] ±iBO*^i4W^^»l<t bXfi. :r.^U>^ 

y 3— •T'n eu'>-:7^y yu-, 1, 3-:7"niyN:^ 

h y ^^i->^i^ y ;Ky :3i^u>^y /i- 
: fp3fe^^tt8S r# 2 0 oj . r# 3 o oj . 
r#400j, r#4oooj. r#60ooj).^^ 
y-feryv. N-^^/ut'^D y K>^. 1, 3-v^y^/i--f 

^^✓yyv-. ^3j->?i5^^y n—zK 2-t''ny ;^ 4o 

h y ir:^ yur ^ 7< ^ 7 m^y— /U^ 

o— >Fu:7^n/<>-, 2, 2-v>^^/U:7'n/'?/— yu^;^^^ 

[0 0 4 3] *^pJ^;::^Bv^T^i. fE$i^?^<7:)^ci^;'j*T 

[0044] ±fa(^(g:5>^fico / Vt4#ffifSttS>J(0 so 



M.i^mt\^X\^. :n^U:/^y n-yU^/y^/Uin^y- 
y yW^/ni^/Ujii— U > y n — 
^/uoi— y^/K ^^U^^i/y ^^/i^^y — n — fcVu 

^ U^/^'y /U^y — s e c — y'^V^:^!— f^yU, :3i^ 
UV-^^y /U^y^yy^yU^— X/K :3:.^UViJ^^y 
=1— /P^y-t e r t -y^yU^— 7^>'K :3^^UV^y 
yU^y — n— T^/l^^— ^/i/. U y =2— yu 

^y — n— ^yU, :/n b'U^^^^y yl^^ 
y y ^yua:— ^yU^ :/n t° U ^^^^^ y =1— yW v^y ^yUoi— 
X/K :7^C2 If'UV'i/y =1— yU^y :ii^ylx:r.— T^yK 
e'Ui/^y =3— yl.v?ai^yU:n— ^yU, ^nb'*U>'^y=i 

— yt'^y — n — >^C3 tvwoi— ^yi^, :ya t:°u>^^^y 

y^-^y-f yrT'o fcVi-:^::— T'yu. b^U^^^y yi^^ 
y ~n— y^yt-^— 7^/1^. t'u^-^y =1— yu^y — 
s e c — y^/t-^— y^/i-. -yn t:'U>^^^y =3— yU^y 
yy^/i^^— 7^/1^. :/n fc:'U>^^^ y yU^y — t e r 
t — y^/L^^— T^yl^. y yb^y y 5^yU 

Ji— V^^^UV'i/y =3— yUv?y ^yU:x.— T^yU^ v> 
ni^UV-^^y =1— yP^y rc^yU:x.— f^yW, v^m^U^-^^ 
y yU-^y — n— T^yU, v^^ii^ U^^-T" y 
=1— yU^y-f y-yn tVu-^— T^yi/. v>^^u>/yyn — 
yu^y — n— y^/u^— y'yU, uv^j^ y =1— yU^ 

y — s e c — y^yl-:i^— ^yU. i^::^'f- U:/^ y yl/^ 
y ^ yy^yi^:!^— ^yK v^:^!^^^^^ y yu-^y — t 
e r t -y^yU:3i— T^yl^, a tf* l^^^:?^ y rz— yU^ y 

y ^yU:!.— T^yK O 1:" U y n — yU^ y in^yL-Ji 

— 'T^yl'. v^yn b:'U^>:^^y yu-^y — n— yo tVu-:!- 
— ^yi-. v>yn y yu^y -n-y^yi-^— 

T^yK /Ky ^^l^v^ y yu-=eyynt:Vi-:x.— ^yK 

TKy :i^^UVi5^y 3— yU^y y^yUin— ^yU^ ^ ]) ± V 

G-1 (y /K<5r:^;?7yWaS!i) ^) . T^fe:^ U^-^ y 

yu^<D:3i^u>-i/y zn-'jumm iMcW^m : i^-:7>f y 

— yU4 4 0. 1?— y— yU4 6 5, 1^— >^-<y— /U4 
8 5 (Hft^ti^XHM) . r-ir^uy-yu-EH. Tir^ 

uy— yuEL (iy.±. }m'7r^ i^^^tfji^m mr^m 
[0045] te^j-^ic^y ^:?^>-^4#ffiS^4ffl<7)ffifflfi 

(1. tS^'f^l 0 0SSSI5{C^+L. il^O. 5~5 0fi» 
$f^b< (12-3 0**^(5. M{Cif^U< (:i5 — 2 

^^m(omm}{k(om^mt}n2 5---5 4 dy 
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CLAIMS 

[Claim(s)] 

[Claim 1] Recording ink which has one or more association chosen from a pigment (a) and the group 
which changes from amide association, a urethane bond, and urea association to intramolecular at 
least, and contains the macromolecule (b) whose acid number of the free acid is 55 - 350 mgKOH/g, 
and is characterized by surface tension being 25 - 54 dyne/cm. 

[Claim 2] Recording ink according to claim 1 whose acid number of the free acid of a macromolecule 
(b) is 55 or more mgKOH/g less than 150 mgKOH/g. 

[Claim 3] Recording ink according to claim 2 whose macromolecule (b) is urethane system resin. 
[Claim 4] Recording ink according to claim 1 whose acid number of the free acid of a macromolecule 

(b) is 100 -350 mgKOH/g. 

[Claim 5] Recording ink according to claim 4 which is the polymer with which a macromolecule (b) 
makes an acrylamide derivative and/or a methacrylamide derivative a part of configuration unit. 
[Claim 6] Recording ink according to claim 1 whose surface tension of recording ink is 25 or more 
dyne/cm less than 37 dyne/cm. 

[Claim 7] Recording ink according to claim 6 whose macromolecule (b) is urethane system resin. 
[Claim 8] Recording ink according to claim 1 whose surface tension of recording ink is 37 or more 
dyne/cm less than 54 dyne/cm. 

[Claim 9] Recording ink of the ******** 8 publication which is the polymer with which a 
macromolecule (b) makes an acryliamide derivative and/or a methacrylamide derivative a part of 
configuration unit. 

[Claim 10] Recording ink according to claim 1 whose surface tension of recording ink the acid number 
of the free acid of a macromolecule (b) is 55 - 150 mgKOH/g, and is 25 or more dyne/cm less than 
37 dyne/cm. 

[Claim 11] Recording ink according to claim 10 whose macromolecule (b) is urethane system resin. 
[Claim 12] Recording ink of claim 1 whose surface tension of recording ink the acid number of the 
free acid of a macromolecule (b) is 100 - 350 mgKOH/g, and is 37 - 54 dyne/cnri. 
[Claim 13] Recording ink according to claim 12 which is the polymer with which a macromolecule (b) 
makes an acrylamide derivative and/or a methacrylamide derivative a part of configuration unit. 
[Claim 14] Recording ink containing anionic water soluble polymers other than a macromolecule (b) 
according to claim 1. 

[Claim 15] Recording ink according to claim 14 whose acid number of anionic water soluble polymers 
other than a macromolecule (b) is 150 or more mg-KOH/g. 

[Claim 16] Recording ink according to claim 14 whose anionic water soluble polymers are styrene 
(alpha-methyl) / (meta) acrylic-acid copolymer. 

[Claim 17] Recording ink according to claim 1 whose pigment (a) is carbon black. 

[Claim 18] Recording ink according to claim 17 whose DBP oil absorption of carbon black is 100cm 

3/1 OOg or more. 

[Claim 19] Recording ink according to claim 1 which contains a non-ion system surfactant 0.5 to 50% 
of the weight. 

[Claim 20] The ink jet record approach characterized by what is recorded on the sheet for record 
which an ink absorbing layer is established at least in one side of a base material, and changes using 



recording ink according to claim 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording ink suitable for the recording ink for 
ink jets, or the recording ink for writing implements, and the ink jet record approach especially in 
detail about recording ink. 
[0002] 

[Description of the Prior Art] Conventionally, the solvent system recording ink which dissolved the 
aquosity recording ink (ink) by which acid dye and direct dye were dissolved into the aquosity 
medium, and an oil color into the organic solvent as recording ink for ink jet record (ink jet recording 
ink) has been used. Solvent system recording ink has a problem by the environmental safety aspect, 
in order to use a solvent, and the application is limited to use in office, a home, etc. by the not 
suitable reason. In the most common aquosity recording ink used for the object for office, or an ink 
jet printer for home use, since water-soluble coloring matter (color) is used, there is a problem that 
the water resisting property of a printing object and lightfastness are inadequate. And such a thing is 
the same not only about ink jet recording ink but the recording ink for writing implements. 
[0003] In order to solve the above-mentioned problem, the recording ink which distributed pigments, 
such as carbon black which is excellent in a water resisting property and lightfastness as a color 
material, is partly used into the aquosity medium, but especially, conventional recording ink is 
inadequate in respect of the scuff resistance of a printing object, and when a printing object is ground 
against a fluorescence marker etc., it has problems, such as producing dirt. 

[0004] Although the recording ink which added various macromolecules as a binder is examined in 
order to solve the above-mentioned problem, regurgitation stability is spoiled by the reasons of a rise 
of viscosity etc. and the recording ink with which are satisfied of all the regurgitation stability of 
recording ink, the printing concentration of a printing object, the scuff resistance, and marker-proof 
nature is not yet obtained as a result Especially when aiming at a notice of a printing object etc., the 
record approach recorded on support surfaces, such as paper and a resin film, with an ink jet method 
to the exclusive record sheet possessing an ink absorbing layer is being adopted. In this case, when it 
is going to acquire good dischargeability and preservation stability, there is a problem which becomes 
inadequate [ the so-called glossy paper with a smooth front face / the scuff resistance of a printing 
object or gloss ], and becomes inadequate [ the so-called high mat paper of surface roughness / the 
printing concentration of a printing object ]. 
[0005] 

[Problem(s) to be Solved by the Invention] It is in offering the recording ink which this invention is 
made in view of the above-mentioned actual condition, and the purpose is excellent in preservation 
stability or dischargeability, and is especially excellent in the printing concentration of a printing 
object, scuff resistance, marker-proof nature, a water resisting property, lightfastness, etc. also when 
it records on exclusive glossy paper, exclusive mat paper, a regular paper, etc. as the object for ink 
jet record, or an object for writing implements. Moreover, other purposes of this invention are to offer 
the ink jet record approach which used the above-mentioned recording ink. 
[0006] 

[Means for Solving the Problem] As a result of examining many things, by making pigment-content 



powder recording ink contain a sp^Hnc macromolecule, and making the rang^W^ the surface tension 
of the recording ink concerned optimize, this invention persons acquired knowledge that the above- 
mentioned purpose can be attained easily, and resulted in completion of this invention. 
[0007] That is, the 1st summary of this invention has one or more association chosen from a pigment 
(a) and the group which changes from amide association, a urethane bond, and urea association to 
intramolecular at least, and contains the macromolecule (b) whose acid number of the free acid is 55 
- 350 mgKOH/g, and consists in the recording ink characterized by surface tension being 25 - 54 
dyne/cm. And the 2nd summary of this invention consists in the ink jet record approach 
characterized by what is recorded on the sheet for record which an ink absorbing layer is established 
at least in one side of a base material, and changes using the above-mentioned recording ink. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, the pigment (a) 
used by this invention is explained. In this invention, you may be any of an organic pigment and an 
inorganic pigment, and these examples are as follows. 

[0009] As a pigment used for yellow ink, the C.I. pigment yellow 1, 2, 3. 12, 13, 14, 16, 17. 73, 74. 75. 
83, 93, 95. 97, 98, 114, 128, 129, and 151 and 154 grades are mentioned. As an example of the 
pigment used for Magenta ink, the C.I. pigment red 5, 7. and 12, 48(caicium) C.I.48(Mn), 57 (calcium), 
57:1, 112, 123, 168 and 184, and 202 grades are mentioned. As an example of the pigment used for 
cyanogen ink, the C.I. pigment blues 1, 2, 3, 15:3, 15:34, 16, 22, 60, and 4 and 60 grades are 
mentioned. 

[0010] The C.I. pigment [ besides above ] red 209, 122, 224, 177, and 194, C.I. pigment Orange 43, the 
C.I. bat violet 3. the CI. pigment violet 19, 23, and 37, C.I. pigment Green 36 and 7, the C.I. pigment 
blue 15:6, and 209 grades can also be used. 

[0011] moreover, this invention — if it is, various kinds of carbon black, such as acetylene black, 
channel black, and furnace black, can be used as a pigment. In these, channel black or furnace black 
is desirable, and especially furnace black is desirable. 

[0012] although the DBP oil absorption of the above-mentioned carbon black is usually 60ml / lOOg 
or more from the viewpoint of printing concentration — desirable — 100ml/ — lOOg or more is 
140ml / lOOg or more still more preferably. Volatile matter is usually 4 or less % of the weight 
preferably 8 or less % of the weight although pH is usually set to 1-14 — from a viewpoint of the 
preservation stability of recording ink — desirable — 3-11 — it is 6-9 still more preferably, although 
a BET specific surface area is usually carried out to more than 100m2/g — desirable — 150- 
600m2/g — < — it is 260-500m2/g still more preferably. Although primary particle diameter is 
usually set to 30nm or less, it is 15nm or less especially preferably 16nm or less still more preferably 
20nm or less preferably. Here, DBP oil absorption is JIS. K6221 The value and volatile matter which 
were measured by A law are JIS. The value and primary particle diameter which were measured by 
the approach of K6221 are an arithmetic mean diameter (number average) by the electron 
microscope. 

[0013] As an example of the above carbon black, "Color BlackFWI", "FW2", "FW2V", "FW18", 
"FW200", "SpecialBlack 6". "Color Black SI 70" (above Degussa product). 
"CONDUCTEX975ULTRA" (colon BIAN product), etc. are mentioned. 

[0014] Moreover, in this invention, the things (graft-ized processing, thing made to adsorb beforehand 
before distributing a dispersant) which combined physically or chemically the things (oxidation 
treatment, fluorination processing, etc.) and dispersant which processed the above-mentioned 
pigment chemically, the surfactant, etc. can be used. As an example of such a thing, Cab-o-jet 200 or 
Cab-o-jet300 (above the Cabot Corp. make, a trade name) is mentioned. In this invention, carbon 
black is suitably used especially in the pigment mentioned above. 

[0015] Next, it has one or more association chosen from the group which is used by this invention, 
and which changes from amide association, a urethane bond, and urea association to intramolecular, 
and the macromolecule (b) whose acid number of a free acid is 55 - 350 mgKOH/g is explained. 
[0016] The giant molecule compounded so that it might have amide association in intramolecular, it 
might have amide association in a principal chain besides the giant molecule obtained by carrying out 
the polymerization of the unit which has amide association of acrylamide (meta), vinyl pyrrolidone. 
etc.. for example as a giant molecule whose acid number of a free acid is 55 - 350 mgKOH/g, and the 



unit which has acid radicals, suchT^^n acrylic acid (meta), and it might have^m acid radical in a side 
chain is mentioned. As for these macromolecules, it is desirable to use it as a copolymer with other 
configuration units in respect of scuff resistance and marker-proof nature. The macromolecule which 
has a hydrophobic radical especially is desirable, [n addition, the above-mentioned acrylamide (meta) 
points out the thing of methacrylamide and/or acrylamide, and an acrylic acid (meta) points out a 
methacrylic acid and/or an acrylic acid. 

[0017] The organic radical which has rings, such as a phenyl group which may be permuted, benzyl, 
and a naphthyl group, as the above-mentioned hydrophobic radical, the alkyi group which are four or 
more carbon numbers, and may be branched or permuted, an alkenyl radical, an alkynyl group, a 
cycloalkyi radical, etc. are mentioned. Especially, the organic radical on which a carbon number has 
the organic radical and/or ring of 4-10 is desirable. As an example of a monomer of having a 
hydrophobic group, styrene, benzyl (meta) acrylate, ethylhexyl (meta) acrylate, hexyl (meta) acrylate, 
butyl (meta) acrylate, etc. are mentioned. 

[0018] Moreover, as an example of a giant molecule (b) in which the acid number of a free acid is 100 

- 350 mgKOH/g, acrylamide / ethylhexyl methacrylate / methacrylic-acid copolymer, dimethyl 
acrylamide / benzyl methacrylate / methacrylic-acid copolymer, diacetone acrylamide / methyl 
methacrylate / butyl acrylate / methacrylic-acid copolymer, methacrylamide / styrene / acrylic-acid 
copolymer, etc. are mentioned especially. 

[0019] As an example of a monomer of having amide association, although an acrylamide derivative, 
methacrylamide derivatives, etc., such as diethyl acrylamide, propyl acrylamide, diisopropyl 
methacrylamide, and diacetone acrylamide, can be used in addition to acrylamide, methacrylamide, 
and dimethyl acrylamide, acrylamide, methacrylamide, dimethyl acrylamide, dimethyl methacrylamide, 
monomethyl acrylamide, and monomethyl methacrylamide are desirable in respect of preservation 
stability and regurgitation stability. 

[0020] the rate of a monomer of having amide association in a macromolecule — from a viewpoint of 
scuff resistance and dischargeability — usually — more than 10mol% — it is 10-50-mol% preferably, 
the rate of the hydrophobic monomer in a macromolecule — from a viewpoint of marker-proof nature 

— usually — more than 10mol% — desirable — more than 20mol% — it is 20-mol% - 70-mol% still 
more preferably, the monomer which has amide association in a macromolecule — comparatively 
(mol%) — the ratio (mol%) of the rate of a hydrophobic monomer — from a viewpoint of preservation 
stability and dischargeability — usually — it is 1/3 or more still more preferably 1/5 or more 
preferably 1/15 or more. 

[0021] Have a urethane bond in intramolecular and as a macromolecule whose acid number of a free 
acid is 55 - 350 mgKOH/g Mainly For example, a diisocyanate compound and diol compounds, such 
as polyether diols, polyester diols, and polycarbonate diols, various kinds of urethane system resin 
(aliphatic series system urethane resin — ) water-soluble [ which is reacted and acquired in acid 
radical content diols, such as a carboxylic-acid radical and a sulfonic group, ], or water-dispersion 
Aromatic series system urethane resin, ester system urethane resin, ether system urethane resin, 
carbonate system urethane resin, etc. are mentioned. 

[0022] As the above-mentioned diisocyanate, for example Hexamethylene di-isocyanate. Aliphatic 
series diisocyanate compounds, such as hexamethylene di-isocyanate, 2 and 2, and 4-trimethyl 
hexamethylene di-isocyanate, Isophorone diisocyanate, hydrogenation xylylene diisocyanate, 1, 4— 
cyclohexane diisocyanate, Cycloaliphatic diisocyanate compounds, such as 4 and 4*- 
dicyclohexylmethane diisocyanate. Aroma aliphatic series diisocyanate compounds, such as xylylene 
diisocyanate and tetramethyl xylenediisocyanate, Aromatic series diisocyanate compounds, such as 
toluylene di-isocyanate and phenylmethane diisocyanate, the denaturation objects (a carbodiimide, 
urethodione, URETO imine content conversion object, etc.) of these diisocyanate, etc. are mentioned. 

[0023] With the above-mentioned diol compound, poly lactone diols, such as polyester diols, such as 
polyether diols, such as a polyethylene glycol, a polypropylene glycol, a polytetramethylene ether 
glycol, and polyhexamethylene ether glycol, a polyethylene horse mackerel peat, a polybutylene horse 
mackerel peat, a poly neopentyl horse mackerel peat, a Polly 3-methyl pentyl horse mackerel peat, 
polyethylene / butylene horse mackerel peat, and poly neopentyl / hexyl horse mackerel peat, and 
the poly caprolactone diol, and polycarbonate diol are mentioned. The diol compound of a polyether 



system or a polyester system is e^recially desirable. 

[0024] As the above-mentioned acid radical content diol, a dimethylol acetic acid, dimethylol 
propionic acid, dimethylol butanoic acid, etc. are mentioned, for example. Especially dimethylol 
propionic acid is desirable. 

[0025] Urethane system resin may be compounded by the prepolymer method, and may use the 
polyhydroxy compound of low molecular weight in that case. As a polyhydroxy compound of low 
molecular weight, trihydric alcohol, such as a glycol mentioned as a raw material of the above- 
mentioned polyester diol and an alkylene oxide low mol addition product, a glycerol, trimethylolethane, 
and trimethylol propane, the alkylene oxide low mol addition product of those, etc. are mentioned. 
[0026] moreover — while neutralizing an urethane prepolymer after it neutralizes the acid radical 
originating in a dimethylol alkane acid or — water extension — or JI or triamine extension can be 
carried out. As polyamine used in the case of amine extension, diamine or triamine is usually 
mentioned. Moreover, a hexamethylenediamine, isophorone diamine, a hydrazine, a piperazine, etc. are 
mentioned as the example. As a base used in the case of the above-mentioned neutralization, 
inorganic bases, such as alkanolamines, such as alkylamines, such as a butylamine and triethylamine, 
monoethanolamine, diethanolamine, and triethanotamine, a morpholine, ammonia, and a sodium 
hydroxide, are mentioned, for example. 

[0027] It has urea association in intramolecular, and the giant molecule whose acid number of a free 
acid is 55 - 350 mgKOH/g can be obtained by the above-mentioned water extension, JI, or triamine 
extension as a giant molecule which has a urethane bond and urea association. Moreover, in the case 
of the giant molecule which has only urea association in intramolecular, it can obtain by the reaction 
of diisocyanate and acid radical content diamine. 

[0028] In this invention, as a macromolecule (b), urethane system resin is desirable and the urethane 
resin of an ester system, an ether system, or an aromatic series system is desirable especially. Each 
above-mentioned giant molecule (b) can be used in forms, such as organic amine salts, such as 
alkali-metal salts, such as Li, Na, and K, ammonia, dimethylamine, and ethanolamine (monochrome, JI, 
Tori). 

[0029] Although the acid number of the free acid of the above-mentioned macromolecule (b) used by 
this invention is 55 - 350 mgKOH/g as above-mentioned, from a viewpoint which raises further the 
preservation stability and regurgitation stability of recording ink, the minimums of the acid number are 
65 mgKOH/g still more preferably 60 mgKOH/g preferably, and the upper limits of the acid number 
are 300 mgKOH/g still more preferably 330 mgKOH/g preferably. Moreover, the acid number of the 
free acid of the macromolecule (b) which can be used for the application (for example, for desktops) 
for which a regular paper (and chiefly form) is used is 100 - 350 mgKOH/g preferably. Furthermore, 
the minimums of the acid number in this case are 150 mgKOH/g still more preferably 120 mgKOH/g 
preferably, and the upper limits of the acid number are 300 mgKOH/g still more preferably 330 
mgKOH/g preferably. The acid number of the free acid of the macromolecule (b) which can be used 
for the application (for example, for a large format) for which only a form is used chiefly on the other 
hand is 55 - 150 mgKOH/g preferably. Furthermore, the minimums of the acid number in this case 
are 65 mgKOH/g still more preferably 60 mgKOH/g preferably, and the upper limits of the acid 
number are 100 mgKOH/g still more preferably 130 mgKOH/g preferably, moreover, the weight 
average molecular weight of the above-mentioned macromolecule (b) — from a viewpoint of 
regurgitation stability — usually — 300,000 or less — desirable — 5000-45.000 — further — 
desirable — 5000-30,000 — it is 5000-20,000 especially preferably. 

[0030] Various additives can be used for the recording ink concerning this invention, for example, 
various kinds of anionic detergents, the Nonion nature surfactant, a cationic surfactant, an 
amphoteric surface active agent, a water soluble polymer, etc. are mentioned. 
[0031] As an anionic detergent, fatty-acid salts, alkyl-sulf uric-acid ester salts, Alkylbenzene 
sulfonates and alkylnaphthalenesulfonate AlkyI sulfo succinate and alkyi diphenyl ether disulfon acid 
chloride AlkyI phosphate, polyoxyethylene alkyl-sulfuric-acid ester salts, Polyoxyethylene alkyI aryl 
sulfate salts and alkane sulfonates naphthalene sulfonic-acid formalin condensates, polyoxyethylene 
alkyI phosphoric ester, and N-methyl-N- me — oil taurine acid chloride and alpha olefin sulfonates 
are mentioned. 

[0032] Especially as a nonionic surfactant, although not restricted, what has ethyleneoxide structure 



1^^^ point of preservation stability and prin^^^c 



or propylene oxide structure frorn^Te point of preservation stability and printiTTg concentration is 
desirable, and the thing of 9-17, especially 10-16 has still more desirable HLB also in it 
[0033] As an example of a nonionic surfactant, the polyoxyethylene nonylphenyl ether, 
Polyoxyethylene octyl phenyl ether, polyoxyethylene alkyi ether, The polyoxyethylene lauryl ether, the 
polyoxyethylene oleyl ether, The polyoxyethylene tridecyl ether, the polyoxyethylene cetyl ether, 
Polyoxyethylene stearylether, polyoxyethylene alkylamine, An amino polyoxyethylene, a sorbitan fatty 
acid ester, polyoxyethylenesorbitanlaurate, Polyoxyethylene sorbitan palmitate, polyoxyethylene 
sorbitan stearate, Polyoxyethylene sorbitan oleate, a naphthol ethylene oxide addition product. An 
acetylene glycol ethylene oxide addition product, a bisphenol A ethylene oxide addition product, 
Oxyethylene oxypropylene block polymer, a sorbitan fatty acid ester, Polyoxyethylene sorbitan fatty 
acid ester, polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid ester, polyoxyethylene 
fatty acid ester, polyoxyethylene alkylamine, etc. are mentioned. 

[0034] On the other hand, as a cationic surfactant and an amphoteric surface active agent, 
alkylamine salts, quarternary ammonium salt, alkyI betaines, and amino KISAIDO are mentioned. 
[0035] In addition, the other various water soluble polymers may be used together with the 
aforementioned macromolecule (b). 

[0036] As an anionic water soluble polymer, 200 or more mgKOH/g of acid numbers in the form of 
the viewpoint of preservation stability of recording ink to a free acid is 150 or more mgKOH/g usually 
still more preferably suitable for the thing of 250 or more mgKOH/g preferably. Furthermore, the 
copolymer which has a hydrophobic radical is desirable in respect of the distributed stability of 
carbon black, the water resisting property of a printing object, and scuff resistance, 
[0037] Although the organic radical which has rings, such as a phenyl group which may be permuted, 
benzyl, and a naphthyl group, as a hydrophobic radical in a giant molecule, the alkyI group which are 
four or more carbon numbers, and may be branched or permuted, an alkenyl radical, an alkynyl group, 
a cycloalkyi radical, etc. are mentioned, the organic radical which has a ring especially is desirable. 
[0038] As an anionic water soluble polymer used by this invention Specifically Styrene (alpha- 
methyl) / maleic-acid copolymer, styrene (alpha-methyl) / (meta) acrylic-acid copolymer. That it is 
**** in styrene / (meta) acrylic ester / (meta) acrylic-acid copolymer, acrylic ester (meta) / (meta) 
acrylic-acid copolymer, acrylic ester (meta) / maleic-acid copolymer, and/or these (alpha-methyl) 
9|c9|c9|c9|c*9|e9|c:4c9|e3|c*3|c They are styrene (alpha-methyl) / (meta) acrylic-acid copolymer preferably. Here, 
styrene (alpha-methyl) points out the thing of alpha methyl styrene and/or styrene, and an acrylic 
acid (meta) points out the thing of a methacrylic acid and/or an acrylic acid. 

[0039] Moreover, although any of block polymer, a graft polymer, and a random polymer are sufficient 
as the anionic water soluble polymer used by this invention, a point to its graft polymer or random 
polymer of a manufacturing cost is desirable, and especially its random polymer is mainly desirable. 
Moreover, as for weight average molecular weight, 50,000 or less are desirable, 15,000 or less are still 
more desirable, and 10,000 especially or less are more desirable than the viewpoint of regurgitation 
stability. Furthermore, the acid number can use the copolymer of 150 or more mgKOH/g in forms, 
such as organic amine salts, such as alkali-metal salts, such as Li, Na, and K, ammonia, 
dimethylamine, and ethanolamine (monochrome, JI, Tori). 

[0040] As a commercial item of the above giant molecules or a polymer solution, the "JON krill 67" 
by the Johnson polymer company, "678", "680", "682", "690" and/or its salt, the "JON krill 52", 
"57", "60", "62", "63", "70", "354". "501", "6610", etc. are mentioned. 

[0041] Although the aquosity medium which makes water a subject is usually used as a medium of 
the recording ink of this invention, it is desirable to add and use a water-soluble organic solvent for 
water in this case. 

[0042] As the water-soluble above-mentioned organic solvent, ethylene glycol, propylene glycol, 1, 3- 
propanediol, a butylene glycol, a diethylene glycol, triethylene glycol and a polyethylene glycol 
(example: — "#200" by Wako Pure Chem — ) "#300", "#400", "#4000", "#6000", A glycerol, N- 
methyl pyrrolidone, 1, 3-dimethyl imidazolinone, Thiodiglycol, 2-pyrrolidone, a sulfolane, dimethyl 
sulfoxide, Diethanolamine, triethanolamine, methanol, ethanol, isopropanol, neopentyl alcohol, 
trimethylol propane, 2, and 2-dimethyl propanol etc. is mentioned. 

[0043] In this invention, since the surface tension of recording ink is lowered and the osmosis rate to 
the space of ink and the rate of drying of a record object are raised, the Nonion nature surfactant of 



low molecular weight can be use 
[0044] As an example of the Nonion nature surfactant of the above-mentioned low molecular weight 
Ethylene glycol monomethyl ether, ethylene glycol wood ether. Ethylene glycol monoethyl ether, 
ethylene glycol diethylether, The ethylene glycol mono — n-propyl ether, ethylene glycol mono- 
isopropyl ether, Ethylene glycol mono — n-butyl ether, ethylene glycol mono — sec-butyl ether. The 
ethylene glycol mono-isobutyl ether, ethylene glycol mono — tert-butyl ether. Ethylene glycol mono — 
n-amyl ether, the ethylene glycol mono — n-hexyl ether, Propylene glycol monomethyl ether, 
propylene glycol wood ether, The propylene glycol monoethyl ether, propylene glycol diethylether. The 
propylene glycol mono — n-propyl ether, propylene glycol mono-isopropyl ether. Propylene glycol 
mono — n-butyl ether, propylene glycol mono — sec-butyl ether, The propylene glycol mono-isobutyl 
ether, propylene glycol mono — tert-butyl ether. The diethylene-glycol monomethyl ether, diethylene- 
glycol wood ether, Diethylene glycol monoethyl ether, the diethylene-glycol mono — n-propyl ether, 
Diethylene-glycol mono-isopropyl ether, diethylene-glycol mono — n-butyl ether, Diethylene-glycol 
mono — sec-butyl ether, the diethylene-glycol mono-isobutyl ether, Diethylene-glycol mono — tert- 
butyl ether, dipropylene glycol monomethyl ether. The dipropylene glycol monoethyl ether, the 
dipropylene glycol mono — n-propyl ether, Dipropylene glycol mono — n-butyl ether, the polyethylene- 
glycol monopropyl ether. The polyethylene-glycol monobutyl ether, the ethylene glycol addition 
product of a glycerol (example: RIPONIKKU EG-1 (product made from RIPOKEMIKARU) etc.), The 
ethylene glycol addition product of acetylene glycols (example: SAFI Norian 440, SAFI Norian 465, 
SAFI Norian 485 (Nissin Chemical Industry make), ASECHIRE Norian EH. ASECHIRE Norian EL 
(above, Kawaken Fine Chemicals make), etc. are mentioned.) 

[0045] the amount of the Nonion nature surfactant used of low molecular weight — the recording ink 
100 weight section — receiving — usually — 0.5 - 50 weight section — desirable — 2-30 weight 
section — it is 5 - 20 weight section still more preferably. Although the surface tension of recording 
ink is appropriately controlled by the class and the amount of the Nonion system surfactant of the 
low molecular weight used, it is necessary to make surface tension of the recording ink of this 
invention into the range of 25 - 54 dyne/cm. As a result of osmosis of the recording ink to a 
recorded material becoming slow when it prints as recording ink if surface tension becomes larger 
than 54 dyne/cm, the fault that printing speed must be made late occurs. Moreover, in the range 
where the surface tension of recording ink is smaller than 25 dyne/cm, since osmosis of the 
recording ink to a recorded material becomes large too much, printing concentration is spoiled. 
[0046] And by 25 or more dyne/cm less than 37 dyne/cm, urethane system resin is suitably used for 
the surface tension of recording ink as a macromolecule (b) the preservation stability of recording ink, 
and in respect of scuff resistance among the above-mentioned range. Moreover, when the surface 
tension of recording ink is 37 or more dyne/cm less than 54 dyne/cm, the polymer which makes an 
acrylamide derivative and/or a methacrylamide derivative a part of configuration unit is suitably used 
as a macromolecule (b). 

[0047] When it sees from the class of print sheet, in the case of an application (for example, for 
desktops) which is used for the above-mentioned regular paper (and chiefly form), in respect of the 
printing concentration of recording ink mainly moreover, the surface tension of recording ink 
Preferably 37 or more dyne/cm Usually, 40 or more dyne/cm, It is the range of 40 - 50 dyne/cm 
preferably. Furthermore, moreover, in the case of the above-mentioned application (for example, for a 
large format) which is chiefly used only for a form 35 or less dyne/cm of surface tension of recording 
ink is less than 37 dynes [/cm ] usually the range of 30 - 35 dyne/cm still more preferably preferably 
in respect of printing concentration and printing speed. 

[0048] Other additives, such as antiseptics besides the above, an antifungal agent, a germicide, pH 
regulator, and a urea, may be used for the recording ink of this invention if needed. 
[0049] According to a well-known approach, the recording ink of this invention carries out distributed 
processing of the pigment (a) in a medium to the bottom of existence of the aforementioned 
macromolecule (b) and the required aforementioned addition component, and obtains high- 
concentration dispersion liquid. Subsequently It is obtained by the approach of carrying out 
distributed processing of the pigment (a) to the bottom of existence of a macromolecule (b) and the 
required aforementioned addition component in the method (the masterbatch method) of adding a 
medium to the obtained dispersion liquid, performing concentration adjustment, and preparing 



recording ink, or a medium, and pi^^ring recording ink. Since distributed procfssing is performed by 
high concentration, the above-mentioned masterbatch method is efficient. 
[0050] Jet mills which can carry out grinding processing as a disperser as a disperser used for 
distributed processing, without using media besides a ball mill, a roll mill, and 
SANDOGURAINDOMIRU, such as a nano mizer and Altima IZA, are used. A jet mill with little 
contamination which originates in SANDOGURAINDOMIRU or media especially is desirable. In this 
invention, a filter or a centrifugal separator removes a big and rough particle after grinding and 
distributed processing by the above-mentioned disperser. 

[0051] The amount of the pigment (a) used is 1 - 10 % of the weight usually 2 - 6 % of the weight still 
more preferably two to 8% of the weight preferably to all recording ink weight. It has one or more 
association chosen from the group which changes from amide association, a urethane bond, and urea 
association to intramolecular, and the amount of the macromolecule (b) used whose acid number is 
55 - 350 mgKOH/g is 5 - 200 % of the weight usually 8 - 70 % of the weight still more preferably 
eight to 100% of the weight preferably to the weight of a pigment (a). Moreover, the amount of the 
water-soluble above-mentioned organic solvent used is comparatively carried out in recording ink 
from a viewpoint of the preservation stability of recording ink, and is 5 - 30 % of the weight usually 8 
- 20% of the weight of the range still more preferably five to 20% of the weight preferably. 
[0052] The range of 0.05-0.2 micrometers of mean particle diameter of the pigment in recording ink is 
0.01-0.3 micrometers usually from a viewpoint of distributed stability, regurgitation stability, and 
record concentration 0.1-0.2 micrometers still more preferably preferably. As for the maximum grain 
size of a pigment, it is desirable from a viewpoint of distributed stability and regurgitation stability 
that it is 5 micrometers or less. Moreover, 5-60nm of standard deviation in the distributed particle 
size distribution of the pigment in recording ink is 70nm or less usually preferably set to 10-50nm still 
more preferably from a viewpoint of the preservation stability of recording ink, regurgitation stability, 
and record concentration. 

[0053] However, let an above-mentioned mean-dispersion particle size and distributed particle size 
distribution be the value measured with the particle-size-distribution meterNikkiso [ Co., Ltd. ] Co., 
Ltd. product "the micro truck UPA150/' 

[0054] The recording ink of this invention cannot stop at the object for ink jets, and writing 
implements, but can also be used as recording ink of other applications. EspeciaMy the recording ink 
of this invention is suitable for ink jet record. And although chiefly divided roughly into a form, the 
recording ink of the multilayer structure which the ink absorbing layer is established in at least the 
regular paper of 1 layer structure to which a recorded material changes from a cellulose, a loading 
material, a sizing compound, etc., and one side of a base material, and changes which is this invention 
can be used for all recorded materials (a regular paper, recycled paper, the papers only for ink jets 
(coat paper, glossy paper, etc.), the films only for ink jets (a coated film, gloss film, etc.), OHP film, 
etc.). 

[0055] Next, the ink jet record approach concerning this invention is explained. In this invention, all 
the types of an on demand method, continuous method, and piezo method, a thermal method, etc. of 
the ink jet record approach is employable. 

[0056] In this invention, the sheet for record which an ink absorbing layer is established at least in 
one side of a base material, and changes is used. 

[0057] As a base material, addition components, such as a binder, a sizing compound, a fixing agent, a 
yield improver, a cation-ized agent, and a paper reinforcing agent, are mixed in the principal 
component which consists of wood pulp and pigments, such as chemical pulp, mechanical pulp, and 
recycled pulp, and the stencil paper manufactured with various equipments, such as a Fortlinear 
paper machine, a cylinder machine, and a twin-wired paper machine, is used for it. Moreover, what 
prepared resin layers, such as polyolefine besides the art paper and coat paper which prepared the 
coat layer on stencil paper, and cast coated paper, can be used. Furthermore, you may be the film (or 
sheet) which consists of synthetic resin and such mixture, such as polyethylene, polypropylene, 
polyester, nylon, rayon, polyurethane, and polyethylene terephthalate. These base materials are 
suitably chosen in consideration of the application of the record purpose and a record image, 
adhesion with an ink absorbing layer, etc. 

[0058] An ink absorbing layer is formed by applying the binder resin with which the non-subtlety 



particle (white pigments) was dis^Rited on the surface of the base material. 
[0059] As a non-subtlety particle, precipitated calcium carbonate, whiting, a kaolin, talc, a calcium 
sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc sulfide, zinc carbonate, a satin white, 
aluminum silicate, diatomaceous earth, a calcium silicate, synthetic amorphous silica, an aluminum 
hydroxide, a lithopone, a zeolite, hydrated halloysite, a magnesium hydroxide, alumina sol, fumed silica, 
colloidal silica, etc. are mentioned, for example. Moreover, the colloidal silica covered with the cation 
modifier which consists of metal oxidization hydrates, such as an aluminum oxide hydrate, a zirconium 
dioxide hydrate, and a tin-oxide hydrate, can also be used. These non-subtlety particles may use two 
or more sorts together. In addition, since the mean particle diameter of a non-subtlety particle 
changes with glossy paper and mat papers, it is chosen from the suitable range, respectively. 
[0060] As binder resin, for example, polyvinyl alcohol, vinyl acetate, Cellulosics, such as oxidization 
starch, etherification starch, a carboxymethyl cellulose, and hydroxyethyl cellulose. Conjugated diene 
system polymerization latexes, such as maleic-anhydride resin, a styrene-butadiene copolymer, and a 
methyl methacrylate-butadiene copolymer Acrylic polymerization latexes, such as a polymer (**) of 
acrylic ester, (Meta) The functional-group denaturation polymerization latexes by functional-group 
content monomers, such as a carboxyl group of vinyl system polymerization latexes, such as an 
ethylene-vinyl acetate copolymer, and these various polymers Polymethylmethacrylate, polyurethane 
resin, a vinyl chloride vinyl acetate copolymer. Thermosetting synthetic resin, such as an unsaturated 
polyester resin besides a polyvinyl butyral, casein, gelatin, soybean protein, and silyl denaturation 
polyvinyl alcohol, an alkyd resin, melamine resin, and a urea-resin, is mentioned. 
[0061] Moreover, in this invention, a cationic organic substance can be used together in order to 
raise fixable [ of the carbon black as a color material ]. As this cationic organic substance, amines, 
such as quarternary ammonium salt and alkylamine, and amides are mentioned, for example. 
Moreover, the giant molecule which has such cationic residue in a side chain can also be used as a 
cationic organic substance. 

[0062] Furthermore, as other additives, a pigment agent, a thickener, a fluid amelioration agent, a 
defoaming agent, foam suppressor, a release agent, a foaming agent, a penetrating agent, a coloring 
color, a color pigment, a fluorescent brightener, an anti-oxidant, antiseptics, an antifungal agent, a 
deck-watertight-luminaire-ized agent, a humid paper reinforcing agent, etc. can be blended suitably. 
[0063] formation of an ink absorbing layer is [ size press / various blade coaters, a roll coater, an air 
knife coater, bar coater, rod blade coater, curtain coater, short dwell coater, ] well-known — it is 
carried out by carrying out various equipment use. 

[0064] As for an ink absorbing layer, it is desirable to form the porous layer. 1 micrometers or more 
of average pore size of a porous layer are 0.5 micrometers or more usually from the printing 
concentration of a printing object, and a viewpoint of scratch-proof nature 2 micrometers still more 
preferably preferably. Here, the scanning electron microscope photograph on the front face of a 
record sheet is taken for two or more scale factors, and after digitizing by the scanner inputting 
method, the arithmetic mean diameter (number average) which computed and searched for 
distribution of the diameter of circle (grade area circle diameter) which has an area equal to the area 
of each opening part extracted by computer image analysis is called average pore size. 
[0065] The above— mentioned recording ink concerning this invention is [ as opposed to / especially / 
the sheet for record possessing the ink absorbing layer of the comparatively high mat tone of surface 
roughness ] useful, therefore, S.A.D. on the above-mentioned front face of an ink absorbing layer 
(Surface Area Difference) — usually — still more preferably is preferably taken or more for 70 60 or 
more 50 or more. In this case, the printing object which was extremely excellent in printing 
concentration and scratch-proof nature can be obtained. 

[0066] Above-mentioned S.A.D. is one of the indexes showing surface roughness, and a surface 
specific surface area is specifically expressed and it defines as the following formula (I). In this 
invention, S.A.D. is measured and computed on the conditions shown in the following table 1. 
However, in the area at the time of the area of all the triangles formed by three data points with 
which Si adjoined, and Pi projecting Si on XY flat surface, and sigmaSi, all the sums of si and sigmaPi 
(s) express all the sums of Pi among a formula (I). 
[0067] 

[Equation 1] S. A.D.={(sigma Si/sigma Pi) -1} xlOO (%) 



[0068] 

[Table 1] (Measuring method) 

equipment: — Scanning Probe Microscope model: — Digital Instruments Shrine make NanoScope 
IIIScannerJ-Head measurement field: — 1 micrometerxl -micrometer pixel number: — 512x512Scan 
Rate:1.0Hz measurement mode: — Tapping AFM probe: — digital INSU vine face company make 
NCH-W [0069] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is 
not limited to these examples, unless the summary is exceeded They are weight criteria unless 
especially the "section" and have a notice in many following examples. Moreover, measurement 
and the evaluation approach of physical properties are as follows at the used carbon black list 
[0070] 
[Table 2] 
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[0071] (1) Printing trial : the Inkjet printer was filled up with recording ink, solid printing was carried 
out at the paper only for ink jet printers (mat paper, glossy paper), and/or a regular paper (copy 
paper), and the criteria of the following three-stage estimated 
[0072] 

[Table 3] O : there is no printing omission and the printing object also with the good grace of the 
edge section was obtained. 

**: Although there is a printing omission faintly, it is satisfactory practically. 

x: A printing omission is remarkable. 

[0073] (2) Printing concentration evaluation : the concentration of the printing object obtained by the 
above-mentioned printing trial was measured using the Macbeth concentration meter (RD914). It was 
shown that printing concentration is so good that a numeric value is large, and when it was 1.5 or 
more, it judged with success. 

[0074] (3) Scuff resistance trial : it set in the printing object obtained by the above-mentioned 
printing trial, after recording ink was dried and established, the printing solid section was lightly 
ground against the metal spoon, and the criteria of the following three-stage estimated the scuff 
resistance of recording ink. 
[0075] 
[Table 4] 

O : there is no peeling of recording ink and a recorded material front face is not exposed. 
**: Although there is peeling of recording ink faintly, it is satisfactory practically, 
x: Peeling of recording ink is remarkable. 

[0076] (4) Marker-proof trial : in the printing object obtained by the above-mentioned printing trial, 
the alphabetic character section was traced with the commercial yellow fluorescence marker (ZEBRA 
product OPTEX) 24 hours after after a printing trial, and the criteria of the following three-stage 
estimated the marker-proof nature of ink. 
[0077] 

[Table 5] O : there is almost no dirt of the alphabetic character section ground with the marker. 
**: Although there is dirt of the alphabetic character section ground with the marker faintly, it is 
satisfactory practically. 

x: The dirt of the alphabetic character section ground with the marker is remarkable. 
[0078] (5) Distributed particle-size-distribution measurement : recording ink was diluted with ion 
exchange water, and distributed particle size distribution was measured with the particle-size- 
distribution plan (Nikkiso [ Co., Ltd. ] Co., Ltd. product "the micro truck UPA150"). 
[0079] (6) Measurement of the average pore size of an ink absorbing layer, and the mean particle 



diameter of white pigments : first^^e scanning electron microscope (SEM) pRmograph on the front 
face of a record sheet (one 150 times the scale factor after enlargement of this) was inputted by 
360dpi from the scanner, computer image processing was performed and digital imaging was carried 
out The value of 1 pixel corresponded to 0.465 micrometers. The 51 2x51 2-pixel image of six sheets 
was processed similarly, and a total of 1723 pores (opening section) were extracted. It asked for the 
diameter of circle (grade area circle diameter) which has area [ area / of each extracted pore ], and 
average pore size (number average value) was computed from the distribution. The measurement 
result about the paper only for ink jet records of marketing with which the printing trial was 
presented is shown in Table 9. 

[0080] (7) Measurement of S.A.D. on the front face of an ink absorbing layer : it measured by the 
approach given in the text about five on the front face of an ink absorbing layer (five fields), and the 
average was adopted. The measurement result about the paper only for ink jet records of marketing 
with which the printing trial was presented is shown in Table 9. 

[0081] (8) Surface tension measurement : record liquid junction side tension was measured using the 
UIRUHERUMI mold surface tension measurement machine "CBVP-Z" (consonance interface science 
company make). 

[0082] The ethanol 200 section was put into the four-lot flask furnished with synthetic example 1 
reflux condenser of a high molecular compound, a thermometer, the glass tube for nitrogen purges, 
and stirring equipment, the azobisuisobutironitoriru(azobisisobutyronitril) 2 section was added, and 
reflux heating was carried out at 80 degrees C under the nitrogen air current. The mixture of the 
dimethyl acrylamide 25 section, the benzyl methacrylate 44 section, the methacrylic-acid 31 section, 
and the lauryl mercaptan 5 section was dropped at this reaction container for 2 hours. After dropping 
termination, the 0.5 sections of azobisuisobutironitoriru were added and the polymerization was 
performed for 4 hours. Subsequently, ethanol was removed and the high molecular compound was 
obtained. 

[0083] In order to measure the acid number of the above-mentioned high molecular compound, after 
taking 1g of samples and dissolving in the mixed solvent of water/ethanol (50g/50g), 0.1NKOH water 
solutions performed the neutralization titration. Titration is JIS. Carrying out to KO1 13 by the 
potentiometric titration approach of a publication, a terminal point is JIS. KO1 13 It was decided by the 
point-of^inflection method of a publication that it would be 5.2.2. The amount of KOH needed for 
titration was made into the acid number. Consequently, the acid number of the above-mentioned high 
molecular compound was 200 mgKOH/g. 

[0084] Next, under cooling, the sodium-hydroxide water solution was dropped at the flask, and it 
neutralized. Subsequently, ethanol was removed and the anionic macromolecule A water solution was 
obtained. For this macromolecule, the rate of a monomer of having amide association which weight 
average molecular weight occupies in 7,000 and a macromolecule is 29. The percentage of a monomer 
of having the hydrophobic group occupied in mol% and a macromolecule was 29-mol %. 
[0085] In the synthetic example 1 of the synthetic example 2 above of a giant molecule, the acid 
number obtained the giant molecule of 200 mgKOH/g like the synthetic example 1 except having used 
the mixture of the dimethyl acrylamide 15 section, the benzyl methacrylate 54 section, the 
methacrylic-acid 31 section, and the lauryl mercaptan 5 section. Subsequently, under cooling, after 
dropping the sodium-hydroxide water solution at the flask and neutralizing, ethanol was removed and 
the anionic macromolecule (B) water solution was obtained. For this macromolecule, the rate of a 
monomer of having amide association which weight average molecular weight occupies in 7,500 and a 
macromolecule is 18. The percentage of a monomer of having the hydrophobic group occupied in 
mol% and a macromolecule was 38-moi %. 

[0086] In the synthetic example 1 of the synthetic example 3 above of a giant molecule, the acid 
number obtained the giant molecule of 200 mgKOH/g like the synthetic example 1 except having used 
the mixture of the dimethyl acrylamide 45 section, the benzyl methacrylate 24 section, and the 
methacrylic-acid 31 section. Subsequently, under cooling, after dropping the sodium-hydroxide water 
solution at the flask and neutralizing, ethanol was removed and the anionic macromolecule (C) water 
solution was obtained. For this macromolecule, the rate of a monomer of having amide association 
which weight average molecular weight occupies in 33,000 and a macromolecule is 48. The 
percentage of a monomer of having the hydrophobic group occupied in mol% and a macromolecule 



was 1 4-mol %. 

[0087] In the synthetic example 1 of the synthetic example 4 above of a giant molecule, the acid 
number obtained the giant molecule of 200 mgKOH/g like the synthetic example 1 except having used 
the mixture of the dimethyl acrylamide 45 section, the benzyl methacrylate 24 section, the 
methacrylic-acid 31 section, and the lauryl mercaptan 2 section. Subsequently, under cooling, after 
dropping the sodium-hydroxide water solution at the flask and neutralizing, ethanol was removed and 
the anionic macromolecule (D) water solution was obtained. For this macromolecule, the rate of a 
monomer of having amide association which weight average molecular weight occupies in 1 1,500 and 
a macromolecule is 48. The percentage of a monomer of having the hydrophobic group occupied in 
mol% and a macromolecule was 1 4-mol %. 

[0088] Each component shown in Table 6 of the primary example was extracted, and the Sand grinder 
performed distributed processing using the zirconia beads of the diameter of an average of 0.6mm. 
:0089] 

[Table 6] 
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[0090] The polyester system urethane resin solution (Takeda Chemical Industries, Ltd. make) 21.6 
section obtained by the below-mentioned approach, the glycerol 22.5 section, the diethylene-glycol 
monobutyl ether 22.5 section, and the ion-exchange-water 58.4 section were further added to the 
liquid obtained above. The pressure filtration of this liquid was carried out through the filter paper of 
No.5C, and the liquid obtained here was used as recording ink. The mean-dispersion particle size of 
the carbon black in the obtained recording ink was 0.139 micrometers, and the surface tension of 
recording ink was 33 dyne/cm. Other test results were shown in Table 10 and 1 1. 
[0091] The above-mentioned polyester system urethane resin solution is polyester polyol 60g 
compounded from an adipic acid, neopentyl glycol, and 1.6-hexandiol, and 3-isocyanate methyl. - It is 
neutralizing by the sodium hydroxide, after making 3, 5, and 5-trimethyl cyclohexyl isocyanateg [ 90 ] 
and 1 and 3-screw (1Hsocyanate-1-methylethyl) benzene 30g, 40g [ of dimethylol propionic acid ], 
and triethylene glycol 5g, and 2-[(2-aminoethyl) amino] ethanol lOg react. Acid-number 70 mgKOH/g 
which it is obtained and is a free acid, Tg:190 degree C, Mw: They are 200,000 and solid content 
concentration:25%. 

[0092] The polyester system urethane resin solution 9 section of the acid number 70, the glycerol 9 
section, the 2-pyrrolidone 12.6 section, the isopropyl alcohol 3.6 section, and the ion-exchange-water 
45.8 section were further added to the liquid obtained by carrying out distributed processing like 
example 2 example 1. The pressure filtration of this liquid was carried out through the filter paper of 
No.5C, and the liquid obtained here was used as recording ink. The mean-dispersion particle size of 
the carbon black in the obtained recording ink was 0.137 micrometers, and the surface tension of 
recording ink was 48 dyne/cm. Other test results were shown in Table 10 and 1 1. 
[0093] In example of comparison 1 example 1, recording ink was prepared and evaluated like the 
example 1 instead of the polyester system polyurethane resin of the acid number 70 except having 
used the polyester system polyurethane resin of the acid number 50. The mean-dispersion particle 
size of the carbon black in the obtained recording ink was 0.138 micrometers, and the surface tension 
of recording ink was 34 dyne/cm. Although the printing test result was shown in Table 10. the scuff 



resistance trial was not able to b^^rried out because of poor printing. 
[0094] In example of comparison 2 example 2, recording ink was prepared and evaluated like the 
example 1 instead of the polyester system polyurethane resin of the acid number 70 except having 
used the polyester system polyurethane resin of the acid number 50. The mean-dispersion particle 
size of the carbon black in the obtained recording ink was 0.140 micrometers, and the surface tension 
of recording ink was 33 dyne/cm. Although the printing test result was shown in Table 10, the scuff 
resistance trial was not able to be carried out because of poor printing. 

[0095] In example 3 example 1, it evaluated by preparing recording ink like an example 1 instead of 
carbon black (A) except having used carbon black (B). The mean-dispersion particle size of the 
carbon black in the obtained recording ink was 0.140 micrometers, and the surface tension of 
recording ink was 35 dyne/cm. Other test results were shown in Table 10 and 1 1. 
[0096] Each component shown in Table 7 of the 4th example was extracted, and the Sand grinder 
performed distributed processing using the zirconia beads of the diameter of an average of 0.6mm. 
:0097] 
[Table 7] 
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[0098] The (Macromolecule A) water-solution 3.8 section (macromolecule 1.25 section) obtained in 
said synthetic example 1, the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion-exchange-water 18.2 section were further added to the liquid obtained above. 
The pressure filtration of this liquid was carried out through the filter paper of No.5C, and the liquid 
obtained here was used as recording ink. The mean-dispersion particle size of the carbon black in the 
obtained recording ink was 0.143 micrometers, and the surface tension of recording ink was 50 
dyne/cm. Other test results showed other test results in Table 12. 

[0099] In example 5 example 4, recording ink was obtained like the example 4 except having used the 
(Macromolecule B) water-solution 3.8 section (macromolecule 1.25 section) obtained in said synthetic 
example 2 instead of the (Macromolecule A) water-solution 3.8 section (macromolecule 1.25 section). 
The mean-dispersion particle size of the carbon black in the obtained recording ink was 0.138 
micrometers, and the surface tension of recording ink was 50 dyne/cm. Other test results were 
shown in Table 12. 

[0100] Each component shown in Table 8 of the 6th example was extracted, and the Sand grinder 
performed distributed processing using the zirconia beads of the diameter of an average of 0.6mm. 
[0101] 
[Table 8] 
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[0102] The (Macromolecule B) water-solution 6.1 section (macromolecule 2.0 section) obtained in 
said synthetic example 2, the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion~exchange-water 28.7 section were further added to the liquid obtained above. 
The pressure filtration of this liquid was carried out through the filter paper of No.5C, and the liquid 
obtained here was used as recording ink. The mean-dispersion particle size of the carbon black in the 
obtained recording ink was 0.139 micrometers, and the surface tension of recording ink was 48 
dyne/cm. Other test results were shown in Table 12. 

[0103] The (Macromolecule C) water-solution 4.1 section (macromolecule 1.0 section) obtained in 
said synthetic example 3, the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion-exchange-water 30.7 section were further added to the dispersion liquid 
obtained like example 7 example 6. The pressure filtration of this liquid was carried out through the 
filter paper of No.5C, and the liquid obtained here was used as recording ink. The mean-dispersion 
particle size of the carbon black in the obtained recording ink was 0.311 micrometers, and the surface 
tension of recording ink was 52 dyne/cm. Other test results showed other test results in Table 12. 
[0104] The (Macromolecule D) water-solution 4.7 section (macromolecule 1.6 section) obtained in 
said synthetic example 4, the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion-exchange-water 30.1 section were further added to the dispersion liquid 
obtained like example 8 example 6. The pressure filtration of this liquid was carried out through the 
filter paper of No.5C, and the liquid obtained here was used as recording ink. The mean-dispersion 
particle size of the carbon black in the obtained recording ink was 0.176 micrometers, and the surface 
tension of recording ink was 51 dyne/cm. Other test results were shown in Table 12. 
[0105] The (giant-molecule B) water-solution 3.8 section (giant-molecule 1.25 section) obtained in 
said synthetic example 2, the glycerol 5 section, the TORIECHIREN glucohol monobutyl ether 4.0 
section, the 2-pyrrolidone 7 section, and the ion-exchange-water 39 section were further added to 
the dispersion liquid obtained like example 9 example 6. The pressure filtration of this liquid was 
carried out through the filter paper of No.5C, and the liquid obtained here was used as recording ink. 
The mean-dispersion particle size of the carbon black in the obtained recording ink was 0.114 
micrometers, and the surface tension of recording ink was 44 dyne/cm. Other test results were 
shown in Table 1 2. 
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[0107] 
[Table 10] 
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[0109] 
[Table 12] 
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[0110] 

[Effect of the Invention] Also when according to this invention explained above it excels in 
preservation stability or dischargeability and records on a regular paper especially as the object for 
Inkjet record, or an object for writing implements, the recording ink which is excellent in the printing 
concentration of a record object, scuff resistance, a water resisting property, lightfastness, etc. is 
offered. 




[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the recording ink suitable for the recording ink for 
ink jets, or the recording ink for writing implements, and the Inkjet record approach especially in 
detail about recording ink. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] Conventionally, the solvent system recording ink which dissolved the 
aquosity recording ink (ink) by which acid dye and direct dye were dissolved into the aquosity 
medium, and an oil color into the organic solvent as recording ink for Inkjet record (ink jet recording 
ink) has been used. Solvent system recording ink has a problem by the environmental safety aspect, 
in order to use a solvent, and the application is limited to use in office, a home, etc. by the not 
suitable reason. In the most common aquosity recording ink used for the object for office, or an ink 
jet printer for home use, since water-soluble coloring matter (color) is used, there is a problem that 
the water resisting property of a printing object and lightfastness are inadequate. And such a thing is 
the same not only about ink jet recording ink but the recording ink for writing implements. 
[0003] In order to solve the above--mentioned problem, the recording ink which distributed pigments, 
such as carbon black which is excellent in a water resisting property and lightfastness as a color 
material, is partly used into the aquosity medium, but especially, conventional recording ink is 
inadequate in respect of the scuff resistance of a printing object, and when a printing object is ground 
against a fluorescence marker etc., it has problems, such as producing dirt. 

[0004] Although the recording ink which added various macromolecules as a binder is examined in 
order to solve the above-mentioned problem, regurgitation stability is spoiled by the reasons of a rise 
of viscosity etc. and the recording ink with which are satisfied of all the regurgitation stability of 
recording ink, the printing concentration of a printing object, the scuff resistance, and marker-proof 
nature is not yet obtained as a result Especially when aiming at a notice of a printing object etc., the 
record approach recorded on support surfaces, such as paper and a resin film, with an Inkjet method 
to the exclusive record sheet possessing an ink absorbing layer is being adopted. In this case, when it 
is going to acquire good dischargeability and preservation stability, there is a problem which becomes 
inadequate [ the so-called glossy paper with a smooth front face / the scuff resistance of a printing 
object or gloss ], and becomes inadequate [ the so-called high mat paper of surface roughness / the 
printing concentration of a printing object ]. 
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JPO and NCI PI are not responsible for any 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Also when according to this invention explained above it excels in 
preservation stability or dischargeability and records on a regular paper especially as the object for 
ink jet record, or an object for writing implements, the recording ink which is excellent in the printing 
concentration of a record object, scuff resistance, a water resisting property, lightfastness, etc. is 
offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It is in offering the recording ink which this invention is 
made in view of the above-mentioned actual condition, and the purpose is excellent in preservation 
stability or dischargeability, and is especially excellent in the printing concentration of a printing 
object, scuff resistance, marker-proof nature, a water resisting property, lightfastness, etc. also when 
it records on exclusive glossy paper, exclusive mat paper, a regular paper, etc. as the object for ink 
jet record, or an object for writing implements. Moreover, other purposes of this invention are to offer 
the ink jet record approach which used the above-mentioned recording ink. 
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MEANS 



[Means for Solving the Problem] As a result of examining many things, by making pigment-content 
powder recording ink contain a specific macromolecule, and making the range of the surface tension 
of the recording ink concerned optimize, this invention persons acquired knowledge that the above- 
mentioned purpose can be attained easily, and resulted in completion of this invention. 
[0007] That is, the 1st summary of this invention has one or more association chosen from a pigment 
(a) and the group which changes from amide association, a urethane bond, and urea association to 
intramolecular at least, and contains the macromolecule (b) whose acid number of the free acid is 55 
- 350 mgKOH/g, and consists in the recording ink characterized by surface tension being 25 - 54 
dyne/cm. And the 2nd summary of this invention consists in the ink jet record approach 
characterized by what is recorded on the sheet for record which an ink absorbing layer is established 
at least in one side of a base material, and changes using the above-mentioned recording ink. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, the pigment (a) 
used by this invention is explained. In this invention, you may be any of an organic pigment and an 
inorganic pigment, and these examples are as follows. 

[0009] As a pigment used for yellow ink, the C.I. pigment yellow 1, 2, 3, 12, 13, 14, 16. 17, 73, 74, 75, 
83, 93. 95, 97, 98, 114, 128, 129. and 151 and 154 grades are mentioned. As an example of the 
pigment used for Magenta ink, the C.L pigment red 5. 7, and 12, 48(calcium) C.L48(Mn), 57 (calcium), 
57:1, 112, 123, 168 and 184, and 202 grades are mentioned. As an example of the pigment used for 
cyanogen ink, the C.I. pigment blues 1. 2, 3, 15:3, 15:34, 16, 22, 60, and 4 and 60 grades are 
mentioned. 

[0010] The C.I. pigment [ besides above ] red 209, 122. 224, 177, and 194, C.L pigment Orange 43, the 
C.L bat violet 3, the C.L pigment violet 1 9, 23, and 37, C.L pigment Green 36 and 7, the C.L pigment 
blue 15:6, and 209 grades can also be used. 

[0011] moreover, this invention — if it is, various kinds of carbon black, such as acetylene black, 
channel black, and furnace black, can be used as a pigment. In these, channel black or furnace black 
is desirable, and especially furnace black is desirable. 

[0012] although the DBP oil absorption of the above-mentioned carbon black is usually 60ml / lOOg 
or more from the viewpoint of printing concentration — desirable — 100ml/ — lOOg or more is 
140ml / lOOg or more still more preferably. Volatile matter is usually 4 or less % of the weight 
preferably 8 or less % of the weight, although pH is usually set to 1-14 — from a viewpoint of the 
preservation stability of recording ink — desirable — 3-1 1 — it is 6-9 still more preferably, although 
a BET specific surface area is usually carried out to more than 100m2/g — desirable — 150- 
600m2/g — < — it is 260-500m2/g still more preferably. Although primary particle diameter is 
usually set to 30nm or less, it is 15nm or less especially preferably 16nm or less still more preferably 
20nm or less preferably. Here, DBP oil absorption is JIS. K6221 The value and volatile matter which 
were measured by A law are JIS. The value and primary particle diameter which were measured by 
the approach of K6221 are an arithmetic mean diameter (number average) by the electron 
microscope. 

[0013] As an example of the above carbon black, "Color BlackFWI", "FW2", "FW2V", "FW18", 
"FW200", "SpecialBlack 6", "Color Black SI 70" (above Degussa product). 



"CONDUCTEX975ULTRA" (colon^lAN product), etc. are mentioned. 

[0014] Moreover, in this invention, the things (graft-ized processing, thing made to adsorb beforehand 
before distributing a dispersant) which combined physically or chemically the things (oxidation 
treatment, fluorination processing, etc.) and dispersant which processed the above-mentioned 
pigment chemically, the surfactant, etc. can be used. As an example of such a thing, Cab-o-jet 200 or 
Cab--o-jet300 (above the Cabot Corp. make, a trade name) is mentioned. In this invention, carbon 
black is suitably used especially in the pigment mentioned above. 

[0015] Next, it has one or more association chosen from the group which is used by this invention, 
and which changes from amide association, a urethane bond, and urea association to intramolecular, 
and the macromolecule (b) whose acid number of a free acid is 55 - 350 mgKOH/g is explained. 
[0016] The giant molecule compounded so that it might have amide association in intramolecular, it 
might have amide association in a principal chain besides the giant molecule obtained by carrying out 
the polymerization of the unit which has amide association of acrylamide (meta), vinyl pyrrolidone. 
etc., for example as a giant molecule whose acid number of a free acid is 55 - 350 mgKOH/ g, and the 
unit which has acid radicals, such as an acrylic acid (meta), and it might have an acid radical in a side 
chain is mentioned. As for these macromolecules, it is desirable to use it as a copolymer with other 
configuration units in respect of scuff resistance and marker-^proof nature. The macromolecule which 
has a hydrophobic radical especially is desirable. In addition, the above-mentioned acrylamide (meta) 
points out the thing of methacrylamide and/or acrylamide, and an acrylic acid (meta) points out a 
methacrylic acid and/or an acrylic acid. 

[0017] The organic radical which has rings, such as a phenyl group which may be permuted, benzyl, 
and a naphthyl group, as the above-mentioned hydrophobic radical, the alkyi group which are four or 
more carbon numbers, and may be branched or permuted, an alkenyl radical, an alkynyl group, a 
cycloalkyi radical, etc. are mentioned. Especially, the organic radical on which a carbon number has 
the organic radical and/or ring of 4-10 is desirable. As an example of a monomer of having a 
hydrophobic group, styrene, benzyl (meta) acrylate, ethylhexyl (meta) acrylate, hexyl (meta) acrylate, 
butyl (meta) acrylate, etc. are mentioned. 

[0018] Moreover, as an example of a giant molecule (b) in which the acid number of a free acid is 100 

- 350 mgKOH/g, acrylamide / ethylhexyl methacrylate / methacrylic-acid copolymer, dimethyl 
acrylamide / benzyl methacrylate / methacrylic-acid copolymer, diacetone acrylamide / methyl 
methacrylate / butyl acrylate / methacrylic-acid copolymer, methacrylamide / styrene / acrylic-acid 
copolymer, etc. are mentioned especially. 

[0019] As an example of a monomer of having amide association, although an acrylamide derivative, 
methacrylamide derivatives, etc., such as diethyl acrylamide, propyl acrylamide, diisopropyl 
methacrylamide, and diacetone acrylamide, can be used in addition to acrylamide, methacrylamide, 
and dimethyl acrylamide, acrylamide, methacrylamide, dimethyl acrylamide, dimethyl methacrylamide, 
monomethyl acrylamide, and monomethyl methacrylamide are desirable in respect of preservation 
stability and regurgitation stability. 

[0020] the rate of a monomer of having amide association in a macromolecule — from a viewpoint of 
scuff resistance and dischargeability — usually — more than 10mol% — it is 10-50-mol% preferably, 
the rate of the hydrophobic monomer in a macromolecule — from a viewpoint of marker-proof nature 

— usually — more than 10mol% — desirable — more than 20mol% — it is 20~mol% - 70-mol% still 
more preferably, the monomer which has amide association in a macromolecule — comparatively 
(mol%) — the ratio (mol%) of the rate of a hydrophobic monomer — from a viewpoint of preservation 
stability and dischargeability — usually — it is 1/3 or more still more preferably 1/5 or more 
preferably 1/15 or more. 

[0021] Have a urethane bond in intramolecular and as a macromolecule whose acid number of a free 
acid is 55 - 350 mgKOH/g Mainly For example, a diisocyanate compound and diol compounds, such 
as polyether diols, polyester diols, and polycarbonate diols, various kinds of urethane system resin 
(aliphatic series system urethane resin — ) water-soluble [ which is reacted and acquired in acid 
radical content diols, such as a carboxylic-acid radical and a sulfonic group, ], or water-dispersion 
Aromatic series system urethane resin, ester system urethane resin, ether system urethane resin, 
carbonate system urethane resin, etc. are mentioned. 

[0022] As the above-mentioned diisocyanate. for example Hexamethylene di-isocyanate. Aliphatic 



series diisocyanate compounds, sucn as hexamethylene di-isocyanate, 2 and zTand 4-trimethyl 
hexamethylene di-isocyanate, Isophorone diisocyanate, hydrogenation xylylene diisocyanate, 1, 4- 
cyclohexane diisocyanate, Cycloaliphatic diisocyanate compounds, such as 4 and 4'- 
dicyclohexylmethane diisocyanate, Aroma aliphatic series diisocyanate compounds, such as xylylene 
diisocyanate and tetramethyl xylenediisocyanate, Aromatic series diisocyanate compounds, such as 
toluylene di-isocyanate and phenylmethane diisocyanate, the denaturation objects (a carbodiimide, 
urethodione, URETO imine content conversion object, etc.) of these diisocyanate, etc. are mentioned. 

[0023] With the above-mentioned diol compound, poly lactone diols, such as polyester diols, such as 
polyether diols, such as a polyethylene glycol, a polypropylene glycol, a polytetramethylene ether 
glycol, and polyhexamethylene ether glycol, a polyethylene horse mackerel peat, a polybutylene horse 
mackerel peat, a poly neopentyl horse mackerel peat, a Polly 3-methyl pentyl horse mackerel peat, 
polyethylene / butylene horse mackerel peat, and poly neopentyl / hexyl horse mackerel peat, and 
the poly caprolactone diol, and polycarbonate diol are mentioned. The diol compound of a polyether 
system or a polyester system is especially desirable. 

[0024] As the above-mentioned acid radical content diol, a dimethylol acetic acid, dimethylol 
propionic acid, dimethylol butanoic acid, etc. are mentioned, for example. Especially dimethylol 
propionic acid is desirable. 

[0025] Urethane system resin may be compounded by the prepolymer method, and may use the 
polyhydroxy compound of low molecular weight in that case. As a polyhydroxy compound of low 
molecular weight, trihydric alcohol, such as a glycol mentioned as a raw material of the above- 
mentioned polyester diol and an alkylene oxide low mol addition product, a glycerol, trimethylolethane. 
and trimethylol propane, the alkylene oxide low mol addition product of those, etc. are mentioned. 
[0026] moreover — while neutralizing an urethane prepolymer after it neutralizes the acid radical 
originating in a dimethylol alkane acid or — water extension — or JI or triamine extension can be 
carried out. As polyamine used in the case of amine extension, diamine or triamine is usually 
mentioned. Moreover, a hexamethylenediamine, isophorone diamine, a hydrazine, a piperazine, etc. are 
mentioned as the example. As a base used in the case of the above-mentioned neutralization, 
inorganic bases, such as alkanolamines, such as alkylamines, such as a butylamine and triethylamine, 
monoethanolamine, diethanolamine, and triethanolamine, a morpholine, ammonia, and a sodium 
hydroxide, are mentioned, for example. 

[0027] It has urea association in intramolecular, and the giant molecule whose acid number of a free 
acid is 55 - 350 mgKOH/g can be obtained by the above-mentioned water extension, JI, or triamine 
extension as a giant molecule which has a urethane bond and urea association. Moreover, in the case 
of the giant molecule which has only urea association in intramolecular, it can obtain by the reaction 
of diisocyanate and acid radical content diamine. 

[0028] In this invention, as a macromolecule (b). urethane system resin is desirable and the urethane 
resin of an ester system, an ether system, or an aromatic series system is desirable especially. Each 
above-mentioned giant molecule (b) can be used in forms, such as organic amine salts, such as 
alkali-metal salts, such as Li, Na, and K, ammonia, dimethylamine. and ethanolamine (monochrome. JI, 
Tori). 

[0029] Although the acid number of the free acid of the above-mentioned macromolecule (b) used by 
this invention is 55 - 350 mgKOH/g as above-mentioned, from a viewpoint which raises further the 
preservation stability and regurgitation stability of recording ink, the minimums of the acid number are 
65 mgKOH/g still more preferably 60 mgKOH/g preferably, and the upper limits of the acid number 
are 300 mgKOH/g still more preferably 330 mgKOH/g preferably. Moreover, the acid number of the 
free acid of the macromolecule (b) which can be used for the application (for example, for desktops) 
for which a regular paper (and chiefly form) is used is 100 - 350 mgKOH/g preferably. Furthermore, 
the minimums of the acid number in this case are 150 mgKOH/g still more preferably 120 mgKOH/g 
preferably, and the upper limits of the acid number are 300 mgKOH/g still more preferably 330 
mgKOH/g preferably. The acid number of the free acid of the macromolecule (b) which can be used 
for the application (for example, for a large format) for which only a form is used chiefly on the other 
hand is 55 - 150 mgKOH/g preferably. Furthermore, the minimums of the acid number in this case 
are 65 mgKOH/g still more preferably 60 mgKOH/g preferably, and the upper limits of the acid 



number are 100 mgKOH/g still mo^preferably 130 mgKOH/g preferably, moreover, the weight 
average molecular weight of the above-mentioned macromolecule (b) — from a viewpoint of 
regurgitation stability — usually — 300,000 or less — desirable — 5000-45,000 — further — 
desirable — 5000-30,000 — it is 5000-20,000 especially preferably. 

[0030] Various additives can be used for the recording ink concerning this invention, for example, 
various kinds of anionic detergents, the Nonion nature surfactant, a cationic surfactant, an 
amphoteric surface active agent, a water soluble polymer, etc. are mentioned. 
[0031] As an anionic detergent, fatty-acid salts, alkyl-sulf uric-acid ester salts, Alkylbenzene 
sulfonates and alkylnaphthalenesulfonate AlkyI sulfo succinate and alkyi diphenyl ether disulfon acid 
chloride AlkyI phosphate, poly oxy ethylene alkyl-sulfuric-acid ester salts, Polyoxyethylene alkyI aryl 
sulfate salts and alkane sulfonates naphthalene sulfonic-acid formalin condensates, polyoxyethylene 
alkyI phosphoric ester, and N-methyl-N- me — oil taurine acid chloride and alpha olefin sulfonates 
are mentioned. 

[0032] Especially as a nonionic surfactant, although not restricted, what has ethyleneoxide structure 
or propylene oxide structure from the point of preservation stability and printing concentration is 
desirable, and the thing of 9-17, especially 10-16 has still more desirable HLB also in it 
[0033] As an example of a nonionic surfactant, the polyoxyethylene nonylphenyl ether, 
Polyoxyethylene octyl phenyl ether, polyoxyethylene alkyI ether. The polyoxyethylene lauryl ether, the 
polyoxyethylene oleyl ether. The polyoxyethylene tridecyl ether, the polyoxyethylene cetyl ether, 
Polyoxyethylene stearylether, polyoxyethylene alkylamine, An amino polyoxyethylene, a sorbitan fatty 
acid ester, polyoxyethylenesorbitanlaurate, Polyoxyethylene sorbitan palmitate, polyoxyethylene 
sorbitan stearate, Polyoxyethylene sorbitan oleate, a naphthol ethylene oxide addition product. An 
acetylene glycol ethylene oxide addition product, a bisphenol A ethylene oxide addition product, 
Oxyethylene oxypropylene block polymer, a sorbitan fatty acid ester, Polyoxyethylene sorbitan fatty 
acid ester, polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid ester, polyoxyethylene 
fatty acid ester, polyoxyethylene alkylamine, etc. are mentioned. 

[0034] On the other hand, as a cationic surfactant and an amphoteric surface active agent, 
alkylamine salts, quarternary ammonium salt, alkyI betaines, and amino KISAIDO are mentioned. 
[0035] In addition, the other various water soluble polymers may be used together with the 
aforementioned macromolecule (b). 

[0036] As an anionic water soluble polymer, 200 or more mgKOH/g of acid numbers in the form of 
the viewpoint of preservation stability of recording ink to a free acid is 150 or more mgKOH/g usually 
still more preferably suitable for the thing of 250 or more mgKOH/g preferably. Furthermore, the 
copolymer which has a hydrophobic radical is desirable in respect of the distributed stability of 
carbon black, the water resisting property of a printing object, and scuff resistance. 
[0037] Although the organic radical which has rings, such as a phenyl group which may be permuted, 
benzyl, and a naphthyl group, as a hydrophobic radical in a giant molecule, the alkyI group which are 
four or more carbon numbers, and may be branched or permuted, an alkenyl radical, an alkynyl group, 
a cycloalkyi radical, etc. are mentioned, the organic radical which has a ring especially is desirable. 
[0038] As an anionic water soluble polymer used by this invention Specifically Styrene (alpha- 
methyl) / maleic-acid copolymer, styrene (alpha-methyl) / (meta) acrylic-acid copolymer. That it is 
**** in styrene / (meta) acrylic ester / (meta) acrylic-acid copolymer, acrylic ester (meta) / (meta) 
acrylic-acid copolymer, acrylic ester (meta) / maleic-acid copolymer, and/or these (alpha-methyl) 
9|c%*:|c^:(c:Mc9|e9|e3|c9|e They are styrene, (alpha-methyl) / (meta) acrylic-acid copolymer preferably. Here, 
styrene (alpha-methyl) points out the thing of alpha methyl styrene and/or styrene, and an acrylic 
acid (meta) points out the thing of a methacrylic acid and/or an acrylic acid. 

[0039] Moreover, although any of block polymer, a graft polymer, and a random polymer are sufficient 
as the anionic water soluble polymer used by this invention, a point to its graft polymer or random 
polymer of a manufacturing cost is desirable, and especially its random polymer is mainly desirable. 
Moreover, as for weight average molecular weight 50,000 or less are desirable, 15,000 or less are still 
more desirable, and 10,000 especially or less are more desirable than the viewpoint of regurgitation 
stability. Furthermore, the acid number can use the copolymer of 150 or more mgKOH/g in forms, 
such as organic amine salts, such as alkali-metal salts, such as Li, Na, and K. ammonia, 
dimethylamine, and ethanolamine (monochrome, JI, Tori). 



[0040] As a commercial item of the above giant molecules or a polymer solution, the "JON krill 67" 
by the Johnson polymer company, "678", "680", "682", "690" and/or its salt, the "JON krill 52", 
"57", "60", "62", "63". "70", "354", "501", "6610", etc. are mentioned. 

[0041] Although the aquosity medium which makes water a subject is usually used as a medium of 
the recording ink of this invention, it is desirable to add and use a water-soluble organic solvent for 
water in this case. 

[0042] As the water-soluble above-mentioned organic solvent, ethylene glycol, propylene glycol, 1, 3- 
propanediol. a butylene glycol, a diethylene glycol, triethylene glycol and a polyethylene glycol 
(example: — "#200" by Wako Pure Chem — ) "#300", "#400", "#4000". "#6000", A glycerol, N- 
methyl pyrrolidone, 1, 3-dimethyl imidazolinone, Thiodiglycol, 2-pyrrolidone, a sulfolane, dimethyl 
sulfoxide, Diethanolamine, triethanolamine, methanol, ethanol, isopropanol, neopentyl alcohol, 
trimethylol propane, 2, and 2-dimethyl propanol etc. is mentioned. 

[0043] In this invention, since the surface tension of recording ink is lowered and the osmosis rate to 
the space of ink and the rate of drying of a record object are raised, the Nonion nature surfactant of 
low molecular weight can be used. 

[0044] As an example of the Nonion nature surfactant of the above-mentioned low molecular weight 
Ethylene glycol monomethyl ether, ethylene glycol wood ether. Ethylene glycol monoethyl ether, 
ethylene glycol diethylether. The ethylene glycol mono — n-propyl ether, ethylene glycol mono- 
isopropyl ether. Ethylene glycol mono — n-butyl ether, ethylene glycol mono — sec-butyl ether. The 
ethylene glycol mono-isobutyl ether, ethylene glycol mono — tert-butyl ether. Ethylene glycol mono — 
n-amyl ether, the ethylene glycol mono — n-hexyl ether, Propylene glycol monomethyl ether, 
propylene glycol wood ether. The propylene glycol monoethyl ether, propylene glycol diethylether. The 
propylene glycol mono — n-propyl ether, propylene glycol mono-isopropyl ether. Propylene glycol 
mono — n-butyl ether, propylene glycol mono — sec-butyl ether. The propylene glycol mono-isobutyl 
ether, propylene glycol mono — ^tert-butyl ether, The diethylene-glycol monomethyl ether, diethylene- 
glycol wood ether, Diethylene glycol monoethyl ether, the diethylene-glycol mono — n-propyl ether, 
Diethylene-glycol mono-isopropyl ether, diethylene-glycol mono — n-butyl ether, Diethylene-glycol 
mono — sec-butyl ether, the diethylene-glycol mono-isobutyl ether, Diethylene-glycol mono — tert- 
butyl ether, dipropylene glycol monomethyl ether, The dipropylene glycol monoethyl ether, the 
dipropylene glycol mono — n-propyl ether, Dipropylene glycol mono — n-butyl ether, the polyethylene- 
glycol monopropyl ether, The polyethylene-glycol monobutyl ether, the ethylene glycol addition 
product of a glycerol (example: RIPONIKKU EG-1 (product made from RIPOKEMIKARU) etc.). The 
ethylene glycol addition product of acetylene glycols (example: SAFI Norian 440, SAFI Norian 465, 
SAFI Norian 485 (Nissin Chemical Industry make), ASECHIRE Norian EH. ASECHIRE Norian EL 
(above, Kawaken Fine Chemicals make), etc. are mentioned.) 

[0045] the amount of the Nonion nature surfactant used of low molecular weight — the recording ink 
100 weight section — receiving — usually — 0.5 - 50 weight section — desirable — 2-30 weight 
section — it is 5 - 20 weight section still more preferably. Although the surface tension of recording 
ink is appropriately controlled by the class and the amount of the Nonion system surfactant of the 
low molecular weight used, it is necessary to make surface tension of the recording ink of this 
invention into the range of 25 - 54 dyne/cm. As a result of osmosis of the recording ink to a 
recorded material becoming slow when it prints as recording ink if surface tension becomes larger 
than 54 dyne/cm, the fault that printing speed must be made late occurs. Moreover, in the range 
where the surface tension of recording ink is smaller than 25 dyne/cm, since osmosis of the 
recording ink to a recorded material becomes large too much, printing concentration is spoiled. 
[0046] And by 25 or more dyne/cm less than 37 dyne/cm. urethane system resin is suitably used for 
the surface tension of recording ink as a macromolecule (b) the preservation stability of recording ink, 
and in respect of scuff resistance among the above-mentioned range. Moreover, when the surface 
tension of recording ink is 37 or more dyne/cm less than 54 dyne/cm, the polymer which makes an 
acrylamide derivative and/or a methacrylamide derivative a part of configuration unit is suitably used 
as a macromolecule (b). 

[0047] When it sees from the class of print sheet, in the case of an application (for example, for 
desktops) which is used for the above-mentioned regular paper (and chiefly form), in respect of the 
printing concentration of recording ink mainly moreover, the surface tension of recording ink 



Preferably 37 or more dyne/cm Usually, 40 or more dyne/cm, It is the range of 40 - 50 dyne/cm 
preferably. Furthermore, moreover, in the case of the above-mentioned application (for example, for a 
large format) which is chiefly used only for a form 35 or less dyne/cm of surface tension of recording 
ink is less than 37 dynes [/cm ] usually the range of 30 - 35 dyne/cm still more preferably preferably 
in respect of printing concentration and printing speed. 

[0048] Other additives, such as antiseptics besides the above, an antifungal agent, a germicide, pH 
regulator, and a urea, may be used for the recording ink of this invention if needed. 
[0049] According to a well-known approach, the recording ink of this invention carries out distributed 
processing of the pigment (a) in a medium to the bottom of existence of the aforementioned 
macromolecule (b) and the required aforementioned addition component, and obtains high- 
concentration dispersion liquid. Subsequently It is obtained by the approach of carrying out 
distributed processing of the pigment (a) to the bottom of existence of a macromolecule (b) and the 
required aforementioned addition component in the method (the masterbatch method) of adding a 
medium to the obtained dispersion liquid, performing concentration adjustment, and preparing 
recording ink, or a medium, and preparing recording ink. Since distributed processing is performed by 
high concentration, the above-mentioned masterbatch method is efficient. 
[0050] Jet mills which can carry out grinding processing as a disperser as a disperser used for 
distributed processing, without using media besides a ball mill, a roll mill, and 
SANDOGURAINDOMIRU, such as a nano mizer and Altima IZA, are used. A jet mill with little 
contamination which originates in SANDOGURAINDOMIRU or media especially is desirable. In this 
invention, a filter or a centrifugal separator removes a big and rough particle after grinding and 
distributed processing by the above-mentioned disperser. 

[0051] The amount of the pigment (a) used is 1 - 10 % of the weight usually 2 - 6 % of the weight still 
more preferably two to 8% of the weight preferably to all recording ink weight. It has one or more 
association chosen from the group which changes from amide association, a urethane bond, and urea 
association to intramolecular, and the amount of the macromolecule (b) used whose acid number is 
55 - 350 mgKOH/g is 5 - 200 % of the weight usually 8 - 70 % of the weight still more preferably 
eight to 100% of the weight preferably to the weight of a pigment (a). Moreover, the amount of the 
water-soluble above-mentioned organic solvent used is comparatively carried out in recording ink 
from a viewpoint of the preservation stability of recording ink, and is 5 - 30 % of the weight usually 8 
- 20% of the weight of the range still more preferably five to 20% of the weight preferably. 
[0052] The range of 0.05-0.2 micrometers of mean particle diameter of the pigment in recording ink is 
0.01-0,3 micrometers usually from a viewpoint of distributed stability, regurgitation stability, and 
record concentration 0.1-0.2 micrometers still more preferably preferably. As for the maximum grain 
size of a pigment, it is desirable from a viewpoint of distributed stability and regurgitation stability 
that it is 5 micrometers or less. Moreover, 5-60nm of standard deviation in the distributed particle 
size distribution of the pigment in recording ink is 70nm or less usually preferably set to 10— 50nm still 
more preferably from a viewpoint of the preservation stability of recording ink, regurgitation stability, 
and record concentration. 

[0053] However, let an above-mentioned mean-dispersion particle size and distributed particle size 
distribution be the value measured with the particle-size-distribution metenNikkiso [ Co., Ltd ] Co., 
Ltd. product "the micro truck UPA150." 

[0054] The recording ink of this invention cannot stop at the object for ink jets, and writing 
implements, but can also be used as recording ink of other applications. Especially the recording ink 
of this invention is suitable for ink jet record. And although chiefly divided roughly into a form, the 
recording ink of the multilayer structure which the ink absorbing layer is established in at least the 
regular paper of 1 layer structure to which a recorded material changes from a cellulose, a loading 
material, a sizing compound, etc., and one side of a base material, and changes which is this invention 
can be used for all recorded materials (a regular paper, recycled paper, the papers only for ink jets 
(coat paper, glossy paper, etc.), the films only for ink jets (a coated film, gloss film, etc.), OHP film, 
etc.). 

[0055] Next, the ink jet record approach concerning this invention is explained. In this invention, all 
the types of an on demand method, continuous method, and piezo method, a thermal method, etc. of 
the ink jet record approach is employable. 



[0056] In this invention, the sheet Tor record which an ink absorbing layer is established at least in 
one side of a base material, and changes is used. 

[0057] As a base material, addition components, such as a binder, a sizing compound, a fixing agent, a 
yield improver, a cation-ized agent, and a paper reinforcing agent, are mixed in the principal 
component which consists of wood pulp and pigments, such as chemical pulp, mechanical pulp, and 
recycled pulp, and the stencil paper manufactured with various equipments, such as a Fortlinear 
paper machine, a cylinder machine, and a twin-wired paper machine, is used for it. Moreover, what 
prepared resin layers, such as polyolefine besides the art paper and coat paper which prepared the 
coat layer on stencil paper, and cast coated paper, can be used. Furthermore, you may be the film (or 
sheet) which consists of synthetic resin and such mixture, such as polyethylene, polypropylene, 
polyester, nylon, rayon, polyurethane, and polyethylene terephthalate. These base materials are 
suitably chosen in consideration of the application of the record purpose and a record image, 
adhesion with an ink absorbing layer, etc. 

[0058] An ink absorbing layer is formed by applying the binder resin with which the non-subtlety 
particle (white pigments) was distributed on the surface of the base material. 
[0059] As a non-subtlety particle, precipitated calcium carbonate, whiting, a kaolin, talc, a calcium 
sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc sulfide, zinc carbonate, a satin white, 
aluminum silicate, diatomaceous earth, a calcium silicate, synthetic amorphous silica, an aluminum 
hydroxide, a lithopone, a zeolite, hydrated halloysite, a magnesium hydroxide, alumina sol, fumed silica, 
colloidal silica, etc. are mentioned, for example. Moreover, the colloidal silica covered with the cation 
modifier which consists of metal oxidization hydrates, such as an aluminum oxide hydrate, a zirconium 
dioxide hydrate, and a tin-oxide hydrate, can also be used. These non-subtlety particles may use two 
or more sorts together. In addition, since the mean particle diameter of a non-subtlety particle 
changes with glossy paper and mat papers, it is chosen from the suitable range, respectively. 
[0060] As binder resin, for example, polyvinyl alcohol, vinyl acetate, Cellulosics, such as oxidization 
starch, etherification starch, a carboxymethyl cellulose, and hydroxyethyl cellulose. Conjugated diene 
system polymerization latexes, such as maleic-anhydride resin, a styrene-butadiene copolymer, and a 
methyl methacrylate-butadiene copolymer Acrylic polymerization latexes, such as a polymer (**) of 
acrylic ester, (Meta) The functional-group denaturation polymerization latexes by functional-group 
content monomers, such as a carboxyl group of vinyl system polymerization latexes, such as an 
ethylene-vinyl acetate copolymer, and these various polymers Polymethylmethacrylate, polyurethane 
resin, a vinyl chloride vinyl acetate copolymer, Thermosetting synthetic resin, such as an unsaturated 
polyester resin besides a polyvinyl butyral, casein, gelatin, soybean protein, and silyl denaturation 
polyvinyl alcohol, an alkyd resin, melamine resin, and a urea-resin, is mentioned. 
[0061] Moreover, in this invention, a cationic organic substance can be used together in order to 
raise fixable [ of the carbon black as a color material ]. As this cationic organic substance, amines, 
such as quarternary ammonium salt and alkylamine, and amides are mentioned, for example. 
Moreover, the giant molecule which has such cationic residue in a side chain can also be used as a 
cationic organic substance. 

[0062] Furthermore, as other additives, a pigment agent, a thickener, a fluid amelioration agent, a 
defoaming agent, foam suppressor, a release agent, a foaming agent, a penetrating agent, a coloring 
color, a color pigment, a fluorescent brightener, an anti-oxidant, antiseptics, an antifungal agent, a 
deck-watertight-luminaire-ized agent, a humid paper reinforcing agent, etc. can be blended suitably. 
[0063] formation of an ink absorbing layer is [ size press / various blade coaters, a roll coater, an air 
knife coater, bar coater, rod blade coater, curtain coater, short dwell coater, ] well-known — it is 
carried out by carrying out various equipment use. 

[0064] As for an ink absorbing layer, it is desirable to form the porous layer. 1 micrometers or more 
of average pore size of a porous layer are 0.5 micrometers or more usually from the printing 
concentration of a printing object, and a viewpoint of scratch-proof nature 2 micrometers still more 
preferably preferably. Here, the scanning electron microscope photograph on the front face of a 
record sheet is taken for two or more scale factors, and after digitizing by the scanner inputting 
method, the arithmetic mean diameter (number average) which computed and searched for 
distribution of the diameter of circle (grade area circle diameter) which has an area equal to the area 
of each opening part extracted by computer image analysis is called average pore size. 
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[0065] The above-mentioned recorSing ink concerning this invention is [ as opposed to / especially / 
the sheet for record possessing the ink absorbing layer of the comparatively high mat tone of surface 
roughness ] useful, therefore, SAD. on the above-mentioned front face of an ink absorbing layer 
(Surface Area Difference) — usually — still more preferably is preferably taken or more for 70 60 or 
more 50 or more. In this case, the printing object which was extremely excellent in printing 
concentration and scratch-proof nature can be obtained. 

[0066] Above-mentioned S.A.D. is one of the indexes showing surface roughness, and a surface 
specific surface area is specifically expressed and it defines as the following formula (I). In this 
invention, SAD. is measured and computed on the conditions shown in the following table 1. 
However, in the area at the time of the area of all the triangles formed by three data points with 
which Si adjoined, and Pi projecting Si on XY flat surface, and sigmaSi, all the sums of si and sigmaPi 
(s) express all the sums of Pi among a formula (I). 
[0067] 

[Equation 1] S. A,D.={(sigma Si/sigma Pi) -1} xlOO (%) 
[0068] 

[Table 1] (Measuring method) 

equipment: — Scanning Probe Microscope model: — Digital Instruments Shrine make NanoScope 
inScanner:J-Head measurement field: — 1 micrometerxl -micrometer pixel number: — 512x512Scan 
Rate:1.0H2 measurement mode: — Tapping AFM probe: — digital INSU vine face company make 
NCH-W 
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EXAMPLE 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is 
not limited to these examples, unless the summary is exceeded. They are weight criteria unless 
especially the "section" and have a notice in many following examples. Moreover, measurement 
and the evaluation approach of physical properties are as follows at the used carbon black list 
[0070] 
[Table 2] 





(mVg) 


DBPtKitt* 
(ml/l 0 Og) 


(nm) 


(A) 


2 9 0 


1 5 0 


1 4 


H-i^>r^yir (B) 


3 5 0 


8 6 


1 2 



[0071] (1) Printing trial : the ink jet printer was filled up with recording ink, solid printing was carried 
out at the paper only for ink jet printers (mat paper, glossy paper), and/or a regular paper (copy 
paper), and the criteria of the following three-stage estimated. 
[0072] 

[Table 3] O : there is no printing omission and the printing object also with the good grace of the 
edge section was obtained. 

**; Although there is a printing omission faintly, it is satisfactory practically, 
x: A printing omission is remarkable. 

[0073] (2) Printing concentration evaluation : the concentration of the printing object obtained by the 
above-mentioned printing trial was measured using the Macbeth concentration meter (RD914). It was 
shown that printing concentration is so good that a numeric value is large, and when it was 1.5 or 
more, it judged with success. 

[0074] (3) Scuff resistance trial : it set in the printing object obtained by the above-mentioned 
printing trial, after recording ink was dried and established, the printing solid section was lightly 
ground against the metal spoon, and the criteria of the following three-stage estimated the scuff 
resistance of recording ink. 
[0075] 
[Table 4] 

O : there is no peeling of recording ink and a recorded material front face is not exposed. 
**: Although there is peeling of recording ink faintly, it is satisfactory practically, 
x: Peeling of recording ink is remarkable. 

[0076] (4) Marker-proof trial : in the printing object obtained by the above-mentioned printing trial, 
the alphabetic character section was traced with the commercial yellow fluorescence marker (ZEBRA 
product OPTEX) 24 hours after after a printing trial, and the criteria of the following three-stage 
estimated the marker-proof nature of ink. 
[0077] 

[Table 5] O : there is almost no dirt of the alphabetic character section ground with the marker. 




**: Although there is dirt of the alphabetic character section ground with the marker faintly, it is 
satisfactory practically. 

x: The dirt of the alphabetic character section ground with the marker is remarkable. 
[0078] (5) Distributed particle-size-distribution measurement : recording ink was diluted with ion 
exchange water, and distributed particle size distribution was measured with the particle-size- 
distribution plan (Nikkiso [ Co., Ltd. ] Co., Ltd. product "the micro truck UPA150"). 
[0079] (6) Measurement of the average pore size of an ink absorbing layer, and the mean particle 
diameter of white pigments : first, the scanning electron microscope (SEM) photograph on the front 
face of a record sheet (one 150 times the scale factor after enlargement of this) was inputted by 
360dpi from the scanner, computer image processing was performed and digital imaging was carried 
out The value of 1 pixel corresponded to 0.465 micrometers. The 51 2x51 2-pixel image of six sheets 
was processed similarly, and a total of 1723 pores (opening section) were extracted. It asked for the 
diameter of circle (grade area circle diameter) which has area [ area / of each extracted pore ], and 
average pore size (number average value) was computed from the distribution. The measurement 
result about the paper only for ink jet records of marketing with which the printing trial was 
presented is shown in Table 9. 

[0080] (7) Measurement of S.A.D. on the front face of an ink absorbing layer : it measured by the 
approach given in the text about five on the front face of an ink absorbing layer (five fields), and the 
average was adopted. The measurement result about the paper only for ink jet records of marketing 
with which the printing trial was presented is shown in Table 9. 

[0081] (8) Surface tension measurement : record liquid junction side tension was measured using the 
UIRUHERUMI mold surface tension measurement machine "CBVP-Z" (consonance interface science 
company make). 

[0082] The ethanol 200 section was put into the four-lot flask furnished with synthetic example 1 
reflux condenser of a high molecular compound, a thermometer, the glass tube for nitrogen purges, 
and stirring equipment, the azobisuisobutironitoriru(azobisisobutyronitril) 2 section was added, and 
reflux heating was carried out at 80 degrees C under the nitrogen air current. The mixture of the 
dimethyl acrylamide 25 section, the benzyl methacrylate 44 section, the methacrylic-acid 31 section, 
and the lauryl mercaptan 5 section was dropped at this reaction container for 2 hours. After dropping 
termination, the 0.5 sections of azobisuisobutironitoriru were added and the polymerization was 
performed for 4 hours. Subsequently, ethanol was removed and the high molecular compound was 
obtained. 

[0083] In order to measure the acid number of the above-mentioned high molecular compound, after 
taking 1g of samples and dissolving in the mixed solvent of water/ethanol (50g/50g), 0.1NKOH water 
solutions performed the neutralization titration. Titration is JIS. Carrying out to KO1 13 by the 
potentiometric titration approach of a publication, a terminal point is JIS. KO1 13 It was decided by the 
point-of-inflection method of a publication that it would be 5.2.2. The amount of KOH needed for 
titration was made into the acid number. Consequently, the acid number of the above-mentioned high 
molecular compound was 200 mgKOH/g. 

[0084] Next, under cooling, the sodium-hydroxide water solution was dropped at the flask, and it 
neutralized. Subsequently, ethanol was removed and the anionic macromolecule A water solution was 
obtained For this macromolecule, the rate of a monomer of having amide association which weight 
average molecular weight occupies in 7,000 and a macromolecule is 29. The percentage of a monomer 
of having the hydrophobic group occupied in mol% and a macromolecule was 29-mol %. 
[0085] In the synthetic example 1 of the synthetic example 2 above of a giant molecule, the acid 
number obtained the giant molecule of 200 mgKOH/g like the synthetic example 1 except having used 
the mixture of the dimethyl acrylamide 1 5 section, the benzyl methacrylate 54 section, the 
methacrylic-acid 31 section, and the lauryl mercaptan 5 section. Subsequently, under cooling, after 
dropping the sodium-hydroxide water solution at the flask and neutralizing, ethanol was removed and 
the anionic macromolecule (B) water solution was obtained. For this macromolecule, the rate of a 
monomer of having amide association which weight average molecular weight occupies in 7,500 and a 
macromolecule is 18. The percentage of a monomer of having the hydrophobic group occupied in 
mol% and a macromolecule was 38-mol %. 

[0086] In the synthetic example 1 of the synthetic example 3 above of a giant molecule, the acid 



number obtained the giant molecule of 200 mgKOH/g like the synthetic example 1 except having used 
the mixture of the dimethyl acrylamide 45 section/the benzyl methacrylate 24 section, and the 
methacryiic-acid 31 section. Subsequently, under cooling, after dropping the sodium-hydroxide water 
solution at the flask and neutralizing, ethanol was removed and the anionic macromolecule (C) water 
solution was obtained. For this macromolecule, the rate of a monomer of having amide association 
which weight average molecular weight occupies in 33,000 and a macromolecule is 48. The 
percentage of a monomer of having the hydrophobic group occupied in mol% and a macromolecule 
was 14-mol %. 

[0087] In the synthetic example 1 of the synthetic example 4 above of a giant molecule, the acid 
number obtained the giant molecule of 200 mgKOH/g like the synthetic example 1 except having used 
the mixture of the dimethyl acrylamide 45 section, the benzyl methacrylate 24 section, the 
methacrylic-acid 31 section, and the lauryl mercaptan 2 section. Subsequently, under cooling, after 
dropping the sodium-hydroxide water solution at the flask and neutralizing, ethanol was removed and 
the anionic macromolecule (D) water solution was obtained. For this macromolecule, the rate of a 
monomer of having amide association which weight average molecular weight occupies in 11,500 and 
a macromolecule is 48. The percentage of a monomer of having the hydrophobic group occupied in 
mol% and a macromolecule was 14-mol %. 

[0088] Each component shown in Table 6 of the primary example was extracted, and the Sand grinder 
performed distributed processing using the zirconia beads of the diameter of an average of 0.6mm. 



[0089] 
[Table 6] 
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[0090] The polyester system urethane resin solution (Takeda Chemical Industries, Ltd. make) 21.6 
section obtained by the below-mentioned approach, the glycerol 22.5 section, the diethylene-glycol 
monobutyl ether 22.5 section, and the lon-exchange-water 58.4 section were further added to the 
liquid obtained above. The pressure filtration of this liquid was carried out through the filter paper of 
No.5C. and the liquid obtained here was used as recording ink. The mean-dispersion particle size of 
the carbon black in the obtained recording ink was 0.139 micrometers, and the surface tension of 
recording ink was 33 dyne/cm. Other test results were shown in Table 10 and 11. 
[0091] The above-mentioned polyester system urethane resin solution is polyester polyol 60g 
compounded from an adipic acid, neopentyl glycol, and 1.6-hexandiol, and 3-isocyanate methyl. - It is 
neutralizing by the sodium hydroxide, after making 3. 5, and 5-trimethyl cyclohexyl isocyanateg [ 90 ] 
and 1 and 3-screw (1-isocyanate~1 -methyl ethyl) benzene 30g, 40g [ of dimethylol propionic acid ], 
and triethylene glycol 5g, and 2-[(2-aminoethyl) amino] ethanol lOg react. Acid-numbenTO mgKOH/g 
which it is obtained and is a free acid, Tg:190 degree 0, Mw: They are 200,000 and solid content 
concentration:25%. 

[0092] The polyester system urethane resin solution 9 section of the acid number 70. the glycerol 9 
section, the 2-pyrrolidone 12.6 section, the isopropyl alcohol 3.6 section, and the ion-exchange-water 
45.8 section were further added to the liquid obtained by carrying out distributed processing like 
example 2 example 1, The pressure filtration of this liquid was carried out through the filter paper of 
No.5C, and the liquid obtained here was used as recording ink. The mean-dispersion particle size of 



the carbon black in the obtained recording ink was 0.137 micrometers, and the surface tension of 
recording ink was 48 dyne/cm. Other test results were shown in Table 10 and 11. 
[0093] In example of comparison 1 example 1, recording ink was prepared and evaluated like the 
example 1 instead of the polyester system polyurethane resin of the acid number 70 except having 
used the polyester system polyurethane resin of the acid number 50. The mean-dispersion particle 
size of the carbon black in the obtained recording ink was 0.138 micrometers, and the surface tension 
of recording ink was 34 dyne/cm. Although the printing test result was shown in Table 10, the scuff 
resistance trial was not able to be carried out because of poor printing. 

[0094] In example of comparison 2 example 2, recording ink was prepared and evaluated like the 
example 1 instead of the polyester system polyurethane resin of the acid number 70 except having 
used the polyester system polyurethane resin of the acid number 50. The mean-dispersion particle 
size of the carbon black in the obtained recording ink was 0.140 micrometers, and the surface tension 
of recording ink was 33 dyne/cm. Although the printing test result was shown in Table 10, the scuff 
resistance trial was not able to be carried out because of poor printing. 

[0095] In example 3 example 1, it evaluated by preparing recording ink like an example 1 instead of 
carbon black (A) except having used carbon black (B). The mean-dispersion particle size of the 
carbon black in the obtained recording ink was 0.140 micrometers, and the surface tension of 
recording ink was 35 dyne/cm. Other test results were shown in Table 10 and 11. 
[0096] Each component shown in Table 7 of the 4th example was extracted, and the Sand grinder 
performed distributed processing using the zirconia beads of the diameter of an average of 0.6mm. 
:0097] 
[Table 7] 
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[0098] The (Macromolecule A) water-solution 3.8 section (macromolecule 1.25 section) obtained in 
said synthetic example 1. the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion-exchange-water 18.2 section were further added to the liquid obtained above. 
The pressure filtration of this liquid was carried out through the filter paper of No.5C, and the liquid 
obtained here was used as recording ink. The mean-dispersion particle size of the carbon black in the 
obtained recording ink was 0.143 micrometers, and the surface tension of recording ink was 50 
dyne/cm. Other test results showed other test results in Table 1 2. 

[0099] In example 5 example 4, recording ink was obtained like the example 4 except having used the 
(Macromolecule B) water-solution 3,8 section (macromolecule 1.25 section) obtained in said synthetic 
example 2 instead of the (Macromolecule A) water-solution 3.8 section (macromolecule 1,25 section). 
The mean-dispersion particle size of the carbon black in the obtained recording ink was 0.138 
micrometers, and the surface tension of recording ink was 50 dyne/cm. Other test results were 
shown in Table 1 2. 

[0100] Each component shown in Table 8 of the 6th example was extracted, and the Sand grinder 
performed distributed processing using the zirconia beads of the diameter of an average of 0.6mm. 
[0101] 
[Table 8] 
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[0102] The (Macromolecule B) water-solution 6.1 section (macromolecule 2.0 section) obtained in 
said synthetic example 2, the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion--exchange-water 28.7 section were further added to the liquid obtained above. 
The pressure filtration of this liquid was carried out through the filter paper of No.5C, and the liquid 
obtained here was used asi recording ink. The mean-dispersion particle size of the carbon black in the 
obtained recording ink was 0.139 micrometers, and the surface tension of recording ink was 48 
dyne/cm. Other test results were shown in Table 12. 

[0103] The (Macromolecule C) water-solution 4.1 section (macromolecule 1.0 section) obtained in 
said synthetic example 3, the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion-exchange-water 30.7 section were further added to the dispersion liquid 
obtained like example 7 example 6. The pressure filtration of this liquid was carried out through the 
filter paper of No.5C, and the liquid obtained here was used as recording ink. The mean-dispersion 
particle size of the carbon black in the obtained recording ink was 0.311 micrometers, and the surface 
tension of recording ink was 52 dyne/cm. Other test results showed other test results in Table 12. 
[0104] The (Macromolecule D) water-solution 4.7 section (macromolecule 1.6 section) obtained in 
said synthetic example 4, the glycerol 5 section, the isopropyl alcohol 2 section, the 2-pyrrolidone 7 
section, and the ion-exchange-water 30.1 section were further added to the dispersion liquid 
obtained like example 8 example 6. The pressure filtration of this liquid was carried out through the 
filter paper of No.5C, and the liquid obtained here was used as recording ink. The mean-dispersion 
particle size of the carbon black in the obtained recording ink was 0.176 micrometers, and the surface 
tension of recording ink was 51 dyne/cm. Other test results were shown in Table 12. 
[0105] The (giant-molecule B) water-solution 3.8 section (giant-molecule 1.25 section) obtained in 
said synthetic example 2, the glycerol 5 section, the TORIECHIREN glucohpl monobutyl ether 4.0 
section, the 2-pyrrolidone 7 section, and the ion-exchange-water 39 section were further added to 
the dispersion liquid obtained like example 9 example 6. The pressure filtration of this liquid was 
carried out through the filter paper of No.SC, and the liquid obtained here was used as recording ink. 
The mean-dispersion particle size of the carbon black in the obtained recording ink was 0.114 
micrometers, and the surface tension of recording ink was 44 dyne/cm. Other test results were 
shown in Table 12. 
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[0107] 
[Table 10] 
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[0108] 
table 11] 
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[0109] 
[Table 12] 
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